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1 UNIVERSITY  LIBRARY 
UNIVERSITY  OF  ALBERTA 


Purpose  of  the  Bulletin 

The  purpose  of  these  bulletins  is  to  provide  students  and 
teachers  with  information  about  the  diploma  examinations 
scheduled  for  the  1999-2000  school  year. 

Please  share  the  contents  of  these  bulletins,  particularly  the 
sample  questions,  writing  assignments,  and  the  scoring  criteria, 
with  your  students. 

These  bulletins  include 

• descriptions  of  diploma  examinations  that  will  be 
administered  in  November  1999,  and  in  January,  April,  June, 
and  August  of  2000 

• the  blueprints  for  the  examinations 

• the  scoring  criteria  for  the  1 999-2000  school  year 

• suggestions  for  students  about  writing  the  examinations 

• descriptions  of  the  standards  for  the  courses  and 
examinations 

• examples  of  students’  responses  for  Mathematics  30, 
Mathematics  33,  Science  30,  Biology  30,  Chemistry  30, 
Physics  30.  (Examples  of  students’  responses  for  humanities 
examinations  are  on  the  extranet.) 
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Information  for  Markers/T eachers 

Scoring  and  Marking  of  the  Examinations 

Scoring  and  marking  of  the  examinations  takes  place  shortly  after 
each  administration  date. 

All  writing  assignments  and  extended-response  assignments  are 
scored  by  teachers  selected  from  among  those  who  have  been 
reeommended  as  markers  by  their  superintendents  to  the  Student 
Evaluation  Branch. 

In  early  September,  the  Student  Evaluation  Branch  sends 
superintendents  a letter  requesting  the  names  of  recommended 
markers.  Dates  for  scoring  the  examinations  are  announced  in  this 
letter. 

Student  Evaluation  Branch  staff  contacts  recommended  markers 
before  each  marking  session  to  confirm  their  participation,  as  well  as 
the  dates  and  times  for  marking. 


Qualifications  To  qualify  for  recommendation  by  a superintendent,  a teacher  must 

have  taught  the  diploma  examination  course  for  two  or  more  years, 
be  teaching  the  course  in  the  current  school  year,  hold  an  Alberta 
Permanent  Professional  Teaehing  Certificate  and  be  employed  by  a 
school  authority  in  Alberta. 


Dates  for  Recommendation  Teachers  who  wish  to  be  recommended  as  markers  for  the 

January  or  June  diploma  examinations  should  contact  their 
superintendent  by  the  dates  given  below.  A teacher  should 
clearly  indicate  to  the  superintendent  which  examination  he  or 
she  wishes  to  mark. 

Administration  Contact  Superintendent  by 

January,  2000  October  1,  1999 

June  and  August,  2000  March  1,  2000 

Markers  for  the  November  examinations  will  be  selected  from  the 
list  submitted  by  superintendents  for  the  previous  June  marking 
session;  markers  for  the  April  examinations  will  be  selected  from  the 
list  for  the  previous  January  marking  session. 


Criteria  for  Selection  In  most  subjects,  more  teachers  are  recommended  as  markers  by 

superintendents  than  are  required  by  the  Student  Evaluation  Branch 
for  any  one  marking  session.  The  following  criteria  are  used  when 
markers  are  selected  for  a particular  marking  session: 

• experience  as  a marker  (in  some  subjects,  qualified  first-time 
markers  will  be  selected  first;  all  selection  will  be  done  to  balance 
numbers  of  new  and  experienced  markers.) 

• regional  representation 

• proportional  representation  by  student  population 


Please  note:  teachers  may  mark  only  one  subject  in  a marking 
session.  No  teacher  may  mark  both  a diploma  examination  and  an 
achievement  test  in  July. 

Examination  Development 

As  the  need  arises  for  teachers  to  participate  in  item  writing  and 
field  testing,  letters  are  sent  to  superintendents  requesting  their 
nominations.  Item  writing  takes  place  throughout  the  year  and  is  a 
vital  component  of  the  diploma  examination  program.  Field  testing 
provides  important  validation  of  questions.  It  also  provides  students 
and  teachers  with  the  opportunity  to  become  familiar  with  the  nature 
of  questions  they  will  encounter  on  future  diploma  examinations. 
Only  teachers  who  have  been  nominated  by  their  superintendents  are 
eligible  to  participate  in  these  activities.  Teachers  who  are 
interested  in  these  activities  should  contact  their  superintendents. 


Inservices  and  Presentations 

If  you  are  seeking  information  about  or  wish  to  book  a workshop 
related  to  diploma  examinations,  interpretation  of  examination 
results,  and  other  examination-related  issues,  contact  your 
Professional  Development  Consortia.  You  may  also  contact  either 
Elana  Scraba,  Assistant  Director  Humanities,  or  Corinne  McCabe, 
Assistant  Director  Mathematics/Science,  at  the  Student  Evaluation 
Branch  at  780-427-0010  for  information  and  to  book  speakers. 
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Other  Important  Documents 

Student  Evaluation  produces  many  important  documents  that  people 
who  are  seeking  information  about  diploma  examinations  will  find 
helpful.  All  of  these  documents  are  posted  either  on  the  Alberta 
Learning  site  (http;//ednet.  edc.gov.ab.ca)  or  on  the  secured  Alberta 
Learning  extranet. 

• Students  First:  A Guide  for  Students  Preparing  to  Write  a 
Diploma  Examination — A Students  First  guide  is  produced  for 
each  diploma  examination  subject.  These  publications  contain 
valuable  information  and  suggestions  for  students  about 
examination  preparation  and  examination  writing.  We  recommend 
that  students  and  teachers  examine  these  documents  early  in  the 
term  to  prepare  for  the  diploma  examinations 

• General  Information  Bulletin,  Diploma  Examinations  Program 
(1999-2000) — Each  September,  the  Student  Evaluation  Branch 
sends  all  superintendents  and  senior  high  school  principals  copies 
of  the  General  Information  Bulletin,  Diploma  Examinations 
Program.  This  bulletin  provides  the  information,  dates,  policies, 
and  rules  that  apply  to  the  administration  of  all  diploma  . 
examinations  for  the  school  year.  It  also  provides  information 
about  partial  writings,  the  use  of  word  processors,  the  use  of 
calculators,  accommodations  for  students  with  learning  and/or 
physical  disabilities,  dates  for  examination  administration,  and 
definitions  of  mature  students,  among  other  things. 

• Examples  of  Students  ’ Writing — Samples  of  student  writing  from 
the  January  1999  examination  administration  of  English  30, 
English  33,  Social  Studies  3 3, and  Social  Studies  30  are  posted  on 
the  Alberta  Learning  extranet.  These  examples  represent  the 
standards  set  for  the  marking  of  the  examination.  Teachers  are 
able  to  access  this  secured  web  site  through  their  school’s 
identification  number. 

• Examiners  ’ Report — Following  the  administration  of  January  and 
June  diploma  examinations,  the  Student  Evaluation  Branch 
produces  an  Examiners  ’ Report  for  each  diploma  examination. 
These  documents  are  sent  to  all  senior  high  schools  in  Alberta,  and 
are  posted  on  Alberta  Education’s  extranet  site. 

Each  Examiner ’s  Report  contains 

- detailed  provincial  results 

- examiners’  comments  about  student  performance  on  the 
examination 

- a blueprint  of  the  examination  by  reporting  category 

- the  key  and  difficult  level  for  all  questions  on  the  examinations 

- sample  questions  accompanied  by  commentary 
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Each  Examiners  ’ Report  provides  important  information  for 
teachers  who  wish  to  interpret  their  students’  results  in 
relationship  to  provincial  results  as  an  ongoing  form  of  program 
evaluation. 

School  and  Jurisdiction  Reports — These  reports  are  made 
available  electronically  on  the  extranet  to  schools  and  school 
jurisdictions  after  each  January  and  June  administration.  The 
School  and  Jurisdiction  Reports  provide  detailed  information  on 
how  well  students  in  the  school  and  school  district,  respectively, 
did  on  each  of  the  diploma  examinations  relative  to  provincial 
standards.  Teachers  may  use  these  data  to  reflect  on  areas  of  the 
program  where  their  students  did  well  and  on  areas  where  student 
performance  could  be  improved. 

Annual  Report,  Diploma  Examinations  Program — This  report 
contains  information  about  the  results  achieved  by  all  students 
who  wrote  diploma  examinations  in  the  preceding  school  year.  It 
also  contains  the  results  of  any  special  study  related  to  the  diploma 
examinations. 


Diploma  Examinations  Program 

Year 

Special  Studies  Topic 

1989-90 

Comparing  Achievement  in  Various  Diploma  Examination 
Courses 

1990-91 

Different  Paths  to  Success  in  Diploma  Examination 
Courses 

1991-92 

Participation  Rates  in  Diploma  Examinations  Courses 

1992-93 

Conventions  of  Language 

1993-94 

Participation  Rates  Over  Time 

1994-95 

Grade  1 2 Enrollment  Decline — ^A  Preliminary  Assessment 

1995-96 

Differential  Item  Performance  Between  Males  and  Females 
on  the  June  1996  Administration  of  the  Social  Studies  30 
Diploma  Examination 

1996-97 

Achievement-Over-Time  for  English  30  and 
Social  Studies  30  Diploma  Examinations 

1997-98 

Special  Study:  Achievement-Over-Time  for  the  Multiple- 
Choice  Section  of  the  English  30  and  Social  Studies  30 
Examinations,  1989-1998 

1997-98 

Speeial  Study:  Achievement-Over-Time  for  the  Biology  30 
Extended  Written-Response  Question  (June  1995  and  June 
1998  Comparison) 

The  1996-97  and  1997-98  annual  reports  are  available  on  the 
Internet  at  the  Alberta  Learning  web  site. 
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• Previous  Examinations:  Copies  of  previous  Mathematics  30, 
Mathematics  33,  Science  30,  Physics  30,  Chemistry  30,  and 
Biology  30  diplomas  examinations  and  keys  are  posted  on  the 
Alberta  Learning  web  site.  English  30,  English  33,  Social  Studies 
30,  Social  Studies  33,  and  Fran9ais  30  examinations  are  not 
available  on  the  web  site  because  of  copyright  restrictions  for 
electronic  publication  of  the  source  materials  on  these 
examinations.  However,  keys  for  the  multiple-choice  parts  of  all 
humanities  examinations  are  posted. 

You  may  purchase  copies  of  the  diploma  examinations  from  the 
Learning  Resource  Distributing  Centre  (LRDC) 

by  phone:  (780)  427-5775  (toll-free  310-0000) 

by  fax:  (780)422-9750 

on  the  web:  www.lrdc.edc.gov.ab.ca 

by  mail:  12360-142  Street,  Edmonton,  AB  T5L  4X9 
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Objectives  of  the  Course 


Standards 

Acceptable  Standard 


Standard  of  Excellence 


Science  30  is  intended  for  students  who  want  to  enhance  their  understanding 
of  the  scientific  principles  behind  the  natural  events  they  experience  and  the 
technology  they  use  in  their  daily  lives.  Science  30  is  an  inquiry-based 
course  requiring  creativity  and  imagination.  The  course  is  designed  to 
provide  students  with  a higher  level  of  scientific  literacy;  as  well,  it  prepares 
them  for  post-secondary  studies. 

Students  of  Science  30  have  developed  their  aptitude  for  observing, 
collecting  facts,  forming  generalizations,  hypothesizing,  and  making 
inferences  from  observations.  They  have  shown  growth  in  their 
understanding  of  scientific  concepts  by  their  ability  to  apply  these  concepts 
to  relevant  situations.  They  have  developed  a global  view  of  the  sciences 
and  an  awareness  of  the  connections  among  them. 

Experience  in  science  courses,  particularly  Science  10  and  Science  20, 
enables  students  to  develop  the  required  knowledge,  skills,  and  attitudes  that 
are  prerequisites  for  success  in  Science  30 


Students  who  attain  the  acceptable  standard  but  not  the  standard  of  excellence 
in  Science  30  will  receive  a final  course  mark  between  and  including  50%  and 
79%.  They  can  state  or  solve  multistep  problems;  as  well,  they  are  able  to 
correctly  answer  questions  involving  concepts  from  a specified  area  of  science. 
These  students  are  able  to  follow  correct  laboratory  procedures  when  given 
specific  directions.  They  can  make  the  connection  between  science  concepts 
and  laboratory  activities  when  the  data  are  used  to  verify  known  information. 
Drawing  a graph  from  experimental  data  or  reading  values  from  a graph  does 
not  present  a problem  for  these  students.  They  use  their  scientific  knowledge 
to  explain  the  operation  of  various  technologies  studied  in  Science  30.  Finally, 
they  are  able  to  present  arguments  about  societal  issues  such  as  environmental 
and  ethical  concerns  related  to  Science  30  material. 

Students  who  achieve  the  standard  of  excellence  in  Science  30  receive  a final 
mark  of  80%  or  higher.  Such  students  have  demonstrated  their  knowledge, 
ability,  and  literacy  in  a broad  range  of  science  areas.  Such  students  can 
integrate  concepts  from  many  areas  of  science.  They  demonstrate  creativity 
and  flexibility  to  solve  multistep  problems.  They  are  able  to  design  or  refine 
laboratory  procedures  to  demonstrate  scientific  principles  or  solve  scientific 
problems.  They  can  critically  analyze  scientific  studies,  including  the 
associated  charts,  graphs,  and  conclusions.  These  students  are  aware  of  the 
variety  of  viewpoints  relating  to  the  environmental  and  ethical  issues  in  the 
field  of  science  and  technology.  They  are  able  to  clearly  express  their 
opinions  about  these  issues. 
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Achievement  Standards 

At  a provincial  level  it  is  expected  that  at  least  85%  of  students  will  achieve 
a final  course  mark  of  50%  or  higher.  It  is  also  expected  that  at  a provincial 
level,  at  least  15%  of  students  will  achieve  a final  course  mark  of  85%  or 
higher. 

Depth  of  Coverage 

Some  teachers  have  expressed  concern  about  the  amount  of  material  that 
must  be  covered  in  the  Science  30  course.  Teachers  who  have  taught  the 
course  state  that  once  the  depth  of  coverage  is  understood,  they  are 
successful  in  achieving  full  coverage  of  the  program.  The  following  are 
recommendations  for  addressing  the  depth  of  coverage  of  the  fifteen  major 
concepts  in  the  Science  30  Program  of  Studies.  These  recommendations 
were  made  by  teacher  committees  working  with  members  of  the  Curriculum 
Standards  Branch  and  the  Student  Evaluation  Branch. 

Added  to  these  recommendations  are  examples  of  the  types  of  questions  that 
have  proven  difficult  for  students  across  the  province  but  that  may  be  tested 
in  the  future. 

Unit  1 Major  Concept  1 

The  structure  and  function  of  the  circulatory  system  includes  knowing  the 
four  chambers  of  the  heart,  where  the  valves  are  located,  and  how  they  work. 
Memorization  of  heart  structures  such  as  Purkinje  fibers,  S A node,  and  AV 
node  is  not  necessary.  A general  understanding  of  the  structure  and  function 
of  the  various  types  of  blood  vessels  is  required.  The  detailed  naming  of 
vessels  as  belonging  to  renal,  hepatic,  or  mesenteric  systems  is  not  required. 
It  is  reasonable  to  expect  students  to  know  the  pulmonary  arteries  and  veins, 
aorta,  vena  cava,  and  coronary  vessels.  The  pathway  of  the  blood  from  the 
vena  cava,  through  the  heart,  to  the  lungs,  back  to  the  heart,  and  out  of  the 
aorta  should  be  included.  The  depth  of  coverage  for  the  other  concepts  and 
skills  in  Major  Concept  1 seems  to  be  generally  understood.  Teachers  agree 
that  if  they  do  not  go  beyond  what  is  stated  in  the  Program  of  Studies,  Major 
Concept  1 can  be  completed  within  about  six  hours  of  class  time. 

Unit  1 Major  Concept  2 

The  structure  and  function  of  the  body’s  defence  mechanism  include  the  role 
of  the  skin  as  the  first  step  in  the  defence  process.  Function,  rather  than 
detailed  structure,  of  the  skin  is  intended.  The  function  of  the  cellular  and 
non-cellular  components  of  our  immune  system  should  not  be  dealt  with  in 
greater  detail  than  the  main  events  that  are  listed  in  the  Program  of  Studies. 
The  development  of  immunity  or  the  failure  to  develop  immunity  and  the 
role  of  vaccines  are  important  and  current  topics. 

A working  knowledge  of  blood  types,  while  relating  well  with  concept  4 in 
unit  1 (genetics),  is  considered  optional.  The  depth  of  coverage  for  the 
other  concepts  and  skills  in  Major  Concept  2 seems  to  be  generally 
understood.  Teachers  agree  that  if  they  do  not  go  beyond  what  is  stated  in 
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Unit  1 Major  Concept  3 


Unit  1 Major  Concept  4 


the  Program  of  Studies,  Major  Concept  2 can  be  completed  within  about 
four  hours  of  class  time. 


The  structure  and  function  of  the  nervous  system  include  the  organs  of  sight; 
however,  memorization  of  the  structures  within  these  organs,  such  as  sclera 
and  fovea,  is  not  necessary.  It  is  reasonable  to  expect  students  to  know  the 
main  features  of  the  eye  such  as  retina,  cornea,  iris,  optic  nerve,  pupil,  rods, 
and  cones.  In  describing  the  C.N.S.  and  P.N.S.,  a general  description  of  both 
their  structure  and  function  is  all  that  is  required.  The  concept  of  negative 
feedback  for  the  control  of  blood  pressure  ties  this  major  concept  to  the 
section  on  circulation.  Students  should  understand  the  significance  of 
vasoconstriction  and  dilation,  but  the  role  of  baroreceptors  goes  beyond  the 
depth  required  by  the  Program  of  Studies. 

Students  should  be  able  to  describe  the  transmission  of  an  impulse  across  a 
synapse  in  general  terms;  for  example,  they  should  be  familiar  with  the 
concepts  of  polarization,  all-or-none  response,  and  the  functioning  of 
neurotransmitters.  Coverage  of  the  role  of  sodium  and  the  generation  of 
an  action  potential  has  been  dropped  from  the  Program  of  Studies.  The 
depth  of  coverage  for  the  other  concepts  and  skills  in  Major  Concept  3 
seems  to  be  generally  understood.  Teachers  agree  that  if  they  do  not  go 
beyond  what  is  stated  in  the  Program  of  Studies,  Major  Concept  3 can  be 
completed  within  about  six  hours  of  class  time. 


The  principles  of  heredity  should  be  explained  using  simple  Mendelian 
monohybrid  crosses  and  their  probabilities.  Students  should  be  aware  of 
dihybrid  crosses,  but  they  are  not  expected  to  calculate  probabilities.  It  is 
reasonable  to  expect  students  to  predict  genotypic  and  phenotypic  ratios 
resulting  from  monohybrid  crosses  and  to  be  able  to  use  a pedigree  chart. 

Memorization  of  the  steps  of  mitosis  and  meiosis  is  not  necessary,  but  a 
general  description  of  the  sequence  of  events  in  these  processes  is  required. 
For  example,  students  should  know  that  chromosomes  double,  line  up  at  the 
equator,  and  separate  and  pull  to  opposite  poles.  The  same  depth  should 
apply  to  gametogenesis  and  fertilization.  Use  of  the  biological  terms  for 
structure  and  function  is  not  required,  but  it  is  reasonable  to  expect  students 
to  use  the  terms  haploid  and  diploid  in  their  descriptions.  Students  should  be 
able  to  make  the  connection  between  fertilization  and  Mendelian  crosses 
(Punnett  squares).  The  general  characteristics  of  DNA  structure  and  function 
should  be  understood.  Students  are  now  expected  to  know  the  base  names 
and  how  they  pair.  A general  description  of  the  main  events  of  replication 
(such  as  that  the  molecule  unzips  down  the  middle  and  new  specific  bases 
link)  and  protein  synthesis  is  required,  but  the  detailed  naming  of  the  steps  in 
the  processes  (such  as  tRNA,  ribosomes,  mRNA,  and  codons)  is  not  required. 
Note:  The  fourth  concept  mentions  the  importance  of  protein.  It  is 
important  for  students  to  understand  that  proteins  make  up  the 
structure  of  the  cell  and  regulate  the  chemical  reactions  of  the  cell,  so 
that  they  will  understand  the  role  of  DNA.  The  depth  of  coverage  for  the 
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Sample  Question 


Unit  2 Major  Concept  1 


other  concepts  and  skills  in  Major  Concept  4 seems  to  be  generally 
understood.  Teachers  agree  that  if  they  do  not  go  beyond  what  is  stated  in  the 
Program  of  Studies,  Major  Concept  4 can  be  completed  within  about  eight 
hours  of  class  time. 


Use  the  following  information  to  answer  the  next  question. 


1.  The  gene  for  Lou  Gehrig’s  disease  is 

*A.  recessive 

B.  dominant 

C.  sex-linked 

D.  nondisjunctive 


Solutions  may  have  to  be  reviewed  at  the  beginning  of  this  unit  (three  hours). 
Most  of  the  acid-base  concepts,  such  as  classification,  indicators,  buffers, 
and  titrations,  are  covered  in  simple  Brpnsted-Lowry  principles  (proton 
transfer).  Students  are  not  expected  to  determine  the  strength  of  an  acid 
through  the  use  of  percentage  of  dissociation  or  through  or  K\^ 
calculations.  Percentage  dissociation  has  been  removed  from  the  data 
booklet.  Titration  calculations  involving  monoprotic  acids  should  be  kept 
simple  and  related  to  solution  stoichiometry  as  much  as  possible.  Students 
are  not  required  to  generate  or  interpret  titration  graphs.  Students  should  be 
able  to  determine  the  ranges  of  pH  from  the  colour  change  in  indicators.  The 
depth  of  coverage  for  the  other  concepts  and  skills  in  Major  Concept  1 seems 
to  be  generally  understood.  Teachers  agree  that  if  they  do  not  go  beyond 
what  is  stated  in  the  Program  of  Studies,  Major  Concept  1 can  be  completed 
within  about  nine  hours  of  class  time. 

Students  should  be  aware  of  the  logarithmic  nature  of  the  pH  scale. 
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Sample  Question 


Unit  2 Major  Concept  2 


Sample  Question 


Unit  2 Major  Concept  3 


2.  The  pH  of  some  snow  is  5.5  and  changes  to  a pH  of  7.5  when  it  enters 
the  pond.  The  [H30+(aq)]  has 

A.  increased  by  a factor  of  2 

B.  decreased  by  a factor  of  2 

C.  increased  by  a factor  of  100 
*D.  decreased  by  a factor  of  100 


The  major  topic  of  this  concept  is  the  impact,  from  a local  to  a global  level,  of 
certain  chemicals  on  our  environment.  The  main  sources  and  effects  of  the 
listed  pollutants  should  be  understood.  For  example,  over-fertilization  of 
farmland  leads  to  excess  phosphates  in  lakes,  which  in  turn  leads  to  increased 
algal  growth  and  the  death  of  aquatic  life.  It  is  not  necessary  for  the  students  to 
memorize  a detailed  series  of  chemical  reactions  to  explain  the  cause  and  effect 
of  certain  air  pollutants  on  our  environment:  simplified  single-step  chemical 
reaction  equations  are  adequate.  The  depth  of  coverage  for  the  other  concepts 
and  skills  in  Major  Concept  2 seems  to  be  generally  understood.  Teachers 
agree  that  if  they  do  not  go  beyond  what  is  stated  in  the  Program  of  Studies, 
Major  Concept  2 can  be  completed  within  about  eight  hours  of  class  time. 

Students  are  expected  to  understand  the  basic  water-quality  tests. 

3.  An  environmentalist  expected  a particular  river’s  water  to  be  high  in 
organic  content.  This  would  result  in 

A.  low  BOD  and  clear  water 

B.  high  BOD  and  clear  water 

C.  low  BOD  and  cloudy  water 
*D.  high  BOD  and  cloudy  water 


The  organic  chemistry  nomenclature  should  be  kept  very  simple  and  should 
focus  more  on  identification  of  the  compound  by  its  functional  group  (see  data 
book)  than  on  drawing  and  naming  complex  compounds.  Structure,  name,  and 
use  of  the  compound  should  be  limited  to  the  small,  common  members  of  each 
group.  The  pulp  and  paper  process  should  be  covered  in  terms  of  its 
environmental  impact.  It  is  not  necessary  for  students  to  learn  chemical 
reactions  or  the  structure  of  the  organic  compounds  involved  in  the  pulp  and 
paper  process.  Pesticides  should  be  covered  in  terms  of  the  biomagnification 
aspect  and  their  general  characteristics,  as  is  indicated  in  the  second  skill  listed 
in  the  Program  of  Studies.  Students  should  be  familiar  with  chlorinated 
compounds  such  as  dioxins,  furans,  CFCs,  PCBs,  and  some  pesticides.  The 
depth  of  coverage  for  the  other  concepts  and  skills  in  Major  Concept  3 seems  to 
be  generally  understood.  Teachers  agree  that  if  they  do  not  go  beyond  what  is 
stated  in  the  Program  of  Studies,  Major  Concept  3 can  be  completed  within 
about  six  hours  of  class  time. 
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Unit  3 Major  Concept  1 


Sample  Question 


Unit  3 Major  Concept  2 


The  emphasis  of  this  major  concept  is  on  general  principles.  Problems 
should  be  straightforward  and  solvable  in  a single  step.  Students  should 
understand  that  the  strength  of  a field  is  inversely  proportional  to  the 
square  of  the  distance.  One  way  for  students  to  visualize  this  concept  is 
graphically,  as  shown  below. 


This  relationship  can  be  compared  with  concepts  such  as  half-lives  and 
population  growth.  The  depth  of  coverage  for  the  other  concepts  and  skills 
in  Major  Concept  1 seems  to  be  generally  understood.  Teachers  agree  that 
if  they  do  not  go  beyond  what  is  stated  in  the  Program  of  Studies,  Major 
Concept  1 can  be  completed  within  about  six  hours  of  class  time. 

Students  are  expected  to  use  the  data  book  to  help  them  solve  one-step 
problems. 

4.  A space  station  orbited  at  a distance  of  4.2  x 10^  m from  the  centre  of 
Earth.  The  gravitational  field  strength  at  this  distance  is 

A.  2.3  X 10“‘  N/kg 

B.  9.5  X 10“‘  N/kg 

*C.  2.3  X 10-' N/kg 

D.  9.5  X 10-'  N/kg 


In  this  major  concept  dealing  with  electrical  technology,  students  must 
know  how  to  use  the  data  book  at  a “science  literate”  level.  Since  there  is 
not  enough  class  time  to  practise  all  types  and  variations  of  questions, 
students  must  learn  to  determine  what  is  required  by  the  question,  to 
identify  what  is  given,  and  then  to  apply  the  appropriate  formula. 

Students  may  be  required  to  solve  simple  two-step  problems. 
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Sample  Question 


Sample  Question 

Q|  A 100  W toaster  and  a 120  W frying  pan  are  plugged  into  the  same 
1 10  V household  circuit.  If  they  are  connected  in  parallel,  how  much 
current  will  they  draw? 

Answer:  (2.00)  A. 

(Record  your  answer  to  three  digits  on  the  answer  sheet.) 

Calculations  involving  circuits  with  complicated  combinations  of  series  and 
parallel  formations  are  not  required.  The  depth  of  coverage  for  the  other 
concepts  and  skills  in  Major  Concept  2 seems  to  be  generally  understood. 
Teachers  agree  that  if  they  do  not  go  beyond  what  is  stated  in  the  Program 
of  Studies,  Major  Concept  2 can  be  completed  within  about  nine  hours  of 
class  time. 

Unit  3 Major  Concept  3 

Memorization  of  the  various  types  of  EMR  is  not  necessary.  This 
information  is  in  the  data  booklet.  Qualitative  descriptions  (the  fifth  point 
in  the  Program  of  Studies)  include  demonstrating  that  EMR  bends  toward 
the  normal  when  going  from  a substance  with  a lower  index  of  refraction 
to  one  with  a higher  index  of  refraction.  The  greater  the  difference 
between  the  indices,  the  greater  the  amount  of  refraction.  The  application 
of  trigonometry  equations  is  not  required.  The  depth  of  coverage  for  the 
other  concepts  and  skills  in  Major  Concept  3 seems  to  be  generally 
understood.  Teachers  agree  that  if  they  do  not  go  beyond  what  is  stated  in 
the  Program  of  Studies,  Major  Concept  3 can  be  completed  within  about 
five  hours  of  class  time. 

Sample  Question 

5.  When  Carol  reaches  for  a stone  which  is  located  under  water,  the 
image  of  the  stone  is  slightly  displaced.  This  is  because 

A.  light  from  the  stone  is  refracted  toward  the  normal  in  air 

B.  light  from  the  stone  is  refracted  away  from  the  normal  in  air 

C.  polarized  light  from  the  water  surface  causes  an  apparent  displacement 
of  the  stone’s  position 

D.  light  from  the  stone  is  approaching  the  vertical  angle  for  water  to  air, 
thus  displacing  the  apparent  position  of  the  stone 

Unit  3 Major  Concept  4 

The  use  of  a spectroscope  to  analyze  the  composition  of  substances  and 
the  motion  of  stars  is  covered  in  this  major  concept,  so  a basic  qualitative 
understanding  of  spectroscopy  is  necessary.  A detailed  knowledge  of 
theories  of  the  origin  of  the  universe  is  not  required.  Students  should 
know  the  basic  principles  of  the  Big  Bang  theory  and  how  red  shift 
provides  evidence  for  this  theory.  Knowledge  of  the  life  cycle  of  stars 
(using  the  Hertzprung-Russell  chart)  is  not  required.  The  depth  of 
coverage  for  the  other  concepts  and  skills  in  Major  Concept  4 seems  to  be 
generally  understood.  Teachers  agree  that  if  they  do  not  go  beyond  what  is 
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Unit  4 Major  Concept  1 


Unit  4 Major  Concept  2 


Sample  Question 


Unit  4 Major  Coneept  3 


stated  in  the  Program  of  Studies,  Major  Concept  4 can  be  completed 
within  about  six  hours  of  class  time. 


Some  teachers  indicated  that  they  dedicate  very  little  time  to  this  major 
concept  as  a separate  component.  They  prefer  to  integrate  it  into  the  other 
major  concepts  in  this  unit.  This  is  a background  topic  for  the  unit, 
providing  the  “why”  for  further  study.  Interpreting  data  in  graphical  and 
numerical  form  as  it  pertains  to  energy  consumption  is  important. 
Understanding  exponential  growth,  sustainability,  and  the  global  distribution 
of  energy  use  and  production  requires  knowledge  of  half-life  and  doubling 
time.  The  study  of  energy  sources  must  include  assessing  environmental 
impact  of  their  development.  This  topic  provides  an  excellent  opportunity 
for  risk  and  benefit  analysis.  The  depth  of  coverage  for  the  other  concepts 
and  skills  in  Major  Concept  1 seems  to  be  generally  understood.  Teachers 
agree  that  if  they  do  not  go  beyond  what  is  stated  in  the  Program  of  Studies, 
Major  Concept  1 can  be  completed  within  about  four  hours  of  class  time. 


Current  energy  consumption  primarily  originates  from  the  Sun.  This 
includes  wind,  hydro,  and  photosynthetic  (fossil  fuel)  power.  Life  depends 
on  solar  energy  through  respiration  of  photosynthetic  products..  The 
following  forms  of  energy  conversions  should  be  compared  qualitatively: 
fuel  combustion,  solar-thermal,  biomass,  photoelectric,  hydro,  wind.  A 
clear  understanding  of  energy  transformations  before  its  final  use  is 
necessary  to  discuss  efficiency  comparisons.  Using  Hess’s  Law  to 
calculate  the  Hf  of  an  unknown  goes  beyond  the  intent  of  the  Program  of 
Studies.  However,  students  must  be  able  to  calculate  the  AH,-  of  a 
substance  using  Hess’s  Law.  The  depth  of  coverage  for  the  other  concepts 
and  skills  in  Major  Concept  2 seems  to  be  generally  understood.  Teachers 
agree  that  if  they  do  not  go  beyond  what  is  stated  in  the  Program  of 
Studies,  Major  Concept  2 can  be  completed  within  about  seven  hours  of 
class  time. 


Numerical  Response 


^31  C3Hg^gj  + 5 ^2(^)  — ^ 3 C02(g)  + 4 The  energy 

released  when  one  mole  of  C3H8f^)  burns  is  (2044)  kJ. 
(Record  your  answer  to  three  digits  on  the  answer  sheet.) 


Both  fission  and  fusion  reactions  produce  energy  according  to  the 
mass/energy  equivalency.  Students  should  be  able  to  use  the  formula 
AE  = Amc~  to  calculate  the  amount  of  the  energy  available  in  nuclear 
reactions.  Mass  changes  should  be  given  in  kilograms  and  energy  in 
Joules  so  that  a simple  application  of  the  formula  is  used  without 
conversions.  Students  should  be  able  to  find  missing  nucleons  in  nuclear 
reactions  and,  given  the  reaction,  predict  the  energy  produced.  Relative 
comparisons  of  the  amount  of  energy  involved  in  nuclear,  chemical,  and 
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Sample  Question 


Unit  4 Major  Concept  4 


phase  changes  is  expected.  The  depth  of  coverage  for  the  other  concepts 
and  skills  in  Major  Concept  3 seems  to  be  generally  understood.  Teachers 
agree  that  if  they  do  not  go  beyond  what  is  stated  in  the  Program  of 
Studies,  Major  Concept  3 can  be  completed  within  about  seven  hours  of 
class  time. 


Numerical  Response 


KB  The  total  mass  of  the  products  in  this  equation  is  3. 10  x 10  kg 
less  than  that  of  the  reactants.  The  amount  of  energy  released  by 
the  reaction  of  each  uranium  atom  is  (2.79)  x 10“*'  J. 
(Record  your  answer  to  three  digits  on  the  answer  sheet.) 


Gravitational  fields  can  be  a source  of  energy  production  through 
transformation  of  tidal  energy.  An  understanding  of  tidal  changes  and  the 
conditions  necessary  for  transforming  tidal  energy  is  expected.  The  depth 
of  coverage  for  the  other  concepts  and  skills  in  Major  Concept  4 seems  to 
be  generally  understood.  Teachers  agree  that  if  they  do  not  go  beyond 
what  is  stated  in  the  Program  of  Studies,  Major  Concept  4 can  be 
completed  within  about  two  hours  of  class  time. 
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Examination  Specifications 


The  1 999-2000  Science  30  diploma  examinations  are  constructed  to  place  the  following  approximate  emphases 
on  the  Science  30  course  general  learner  expectations. 


Knowledge 
The  student  can: 

Emphasis 

• show  how  the  body  maintains 
equilibrium  with  its  environment 
through  the  interaction  of  the 
nervous,  circulatory,  and  immune 
systems 

Unit  1,  Major  Concepts  1 to  3 

15-20% 

• show  the  role  of  DNA  in  maintaining 
equilibrium 
Unit  1,  Major  Concept  4 

5-10% 

• classify  and  describe  systems 
(categories)  of  matter  including 
acids,  bases,  and  organic  compounds 
based  on  their  chemical 
characteristics  and  their  impact  on 
the  environment 
Unit  2,  Major  Concepts  1 to  3 

20-25% 

• demonstrate  a knowledge  of  the 
diversity  (similarities  and 
differences)  in  the  properties  of 
gravitational,  electrical,  and  magnetic 
fields 

Unit  3,  Major  Concepts  1 and  2 

10-15% 

• demonstrate  an  understanding  of 
the  properties  of  the  electromagnetic 
spectrum  (energy),  including  the  use 
of  these  properties  in  studying  the 
history  and  structure  of  the  universe 
Unit  3,  Major  Concepts  3 and  4 

10-15% 

• demonstrate  an  understanding  of  the 
sources  of  usable  energy  and  the 
environmental  impacts  of  various 
systems  (forms)  of  energy 
production  and  use 
Unit  4,  Major  Concepts  1 to  4 

20-25% 

Scientific  Process  and 

Communication  Skills  Emphasis 

The  student  can:  20-30% 

• design,  interpret,  explain,  analyze,  and  evaluate 
investigations 

• organize  data  into  tables,  graphs,  and  diagrams 
and  predict  relationships 

• interpret,  explain,  analyze,  and  evaluate  data  to 
infer  relationships 

• use  appropriate  scientific  terminology  and 
mathematical  language  to  communicate  and 
explain  scientific  concepts 


Science,  Technology,  and  Society 

Connections  (STS)  Emphasis 

The  student  can:  20-30% 

• apply  cause-and-effect  reasoning  to  formulate 
relationships  in  which  scientific  evidence  shapes 
or  refutes  a theory,  and  explain  the  limitations  of 
science  and  technology  in  answering  all 
questions  and  solving  all  problems 

• describe  and  evaluate  the  design  and  function  of 
technological  solutions  to  practical  problems 
using  scientific  principles  and  theories,  and 
relate  the  ways  in  which  science  and  technology 
advance  one  another 

• evaluate  from  a variety  of  perspectives  how 
science  and  technology  are  influenced  and 
supported  by  society,  and  assess  the  ability  of 
society  to  interact  responsibly  with  the 
environment 

• apply  the  skills  and  knowledge  acquired  in 
Science  30  to  everyday  life  and  to  related  and 
new  concepts  in  post-secondary  studies 
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Each  Science  30  diploma  examination  is  designed  to  reflect  the  Science  30 
course  general  learner  expectations  (GLEs)  outlined  in  the  Science  20-30 
Program  of  Studies,  Interim  June  1995,  for  Senior  High  Schools.  The 
general  learner  expectations  are  expressed  in  more  detail  by  the  specific 
learner  expectations,  which  are  organized  into  four  units.  Some  questions  on 
each  diploma  examination  will  assess  achievement  of  specific  learner 
expectations.  Some  questions  will  be  based  on  the  integration  of  the  specific 
learner  expectations. 

All  examination  questions  are  organized  into  sets  that  relate  to  broad 
contexts.  Therefore,  a set  of  questions  may  assess  a student’s  ability  to 
integrate  several  GLEs.  All  questions  will  measure  achievement  of  scientific 
knowledge;  some  will  also  measure  achievement  of  skills  and  /or  STS 
connections. 


Examination  Design 

The  design  of  the  1999-2000  Science  30  diploma  examinations  is  as  follows: 
Question  Number  of  Percent 


Format  Questions  Emphasis 

Multiple  Choice  40  50 

Numerical  Response  12  15 

Short  Answer  1 5 

Long  Answer  2 30 


The  machine-scored  portion  of  each  examination  contains  both  multiple- 
choice  and  numerical-response  questions,  some  of  which  may  be  linked. 

Multiple-choice  questions  are  of  two  types;  discrete  and  context-dependent. 
A discrete  question  stands  on  its  own  without  any  additional  directions  or 
information.  It  may  take  the  form  of  a question  or  an  incomplete  statement. 
In  context-dependent  questions,  information  is  provided  separate  from  the 
question  stem.  Most  of  the  multiple-choice  questions  are  context-dependent. 

A particular  context  may  be  used  for  more  than  one  multiple-choice  question 
and  one  or  more  numerical-response  questions. 

Numerical-response  questions  are  of  three  types:  calculation  of  numerical 
values,  selection  of  numbered  events  or  structures  from  a list,  and 
determination  of  a sequence  of  events. 

Answers  for  multiple-choice  questions  are  recorded  in  the  first  section  of  the 
machine-scored  answer  sheet,  and  answers  for  numerical-response  questions 
are  recorded  in  the  second  section  on  the  same  side  of  the  machine-scored 
answer  sheet. 
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The  written-response  portion  of  the  Science  30  Diploma  Examination 
consists  of  two  types  of  questions:  short  answer  and  long  answer. 

Answers  to  the  short-  and  long-answer  questions  are  written  in  the 
examination  booklet. 

The  short-answer  question  has  a raw  score  of  4 marks.  It  replaces  four  of 
the  multiple-choice  questions.  The  inclusion  of  a short-answer  item  allows 
us  to  ask  questions  that  are  narrower  in  scope  than  the  long-answer  items. 
This  item  requires  the  students  to  provide  short  explanations,  show  their 
work  in  a computation,  or  draw  diagrams  to  demonstrate  their 
understanding  of  a concept.  The  following  are  examples  of  short-answer 
items. 

1.  The  balanced  equation  for  the  oxidation  of  glucose  in  the  body  is 

^6^\2^6(aq)  + ^^^2(g)  + ^ H20^/^. 

How  much  energy  will  be  released  by  this  reaction  if  one  mole  of 
glucose  is  oxidized?  Show  all  your  work. 

2.  Draw  a circuit  that  shows  two  12  V batteries  connected  in  series  to 
two  light  bulbs  connected  in  parallel.  Also  include  a voltmeter  and 
ammeter  in  your  circuit. 

The  long-answer  portion  of  each  Science  30  diploma  examination  contains 
two  contextual  questions:  one  that  is  skill-based  and  one  that  is  STS-based. 
These  are  both  open-response  questions  and  each  has  a value  of  15  percent. 

The  skill-based  question  may  present  a synopsis  of  a research  project. 
Pertinent  data  are  provided  in  the  form  of  graphs  and/or  tables.  Another 
approach  may  be  to  have  the  student  design  a study  that  might  be  used  to 
address  a particular  situation.  This  question  requires  students  to  demonstrate 
a variety  of  science  process  skills. 

The  STS-based  question  presents  a problem  that  requires  students  to  make 
connections  between  scientific  concepts,  technology,  and/or  social  issues. 
Furthermore,  an  acceptable  response  will  demonstrate  good  communication 
skills. 

Scoring  guides  for  the  long-answer  questions  are  provided  on  pages  12  and 
13  of  the  data  booklet.  Scoring  guides  for  specific  questions  (such  as 
those  on  pages  16  and  20  of  this  document)  are  derived  from  these. 


Archived  Information  from  Previous  Bulletins 

NEW  Each  bulletin  contains  unique  information  of  value  to  teachers, 

especially  teachers  new  to  the  program.  Information  such  as  course 
clarifications,  reminders  and  explanations,  and  definitions  of  terms  that 
are  relevant  to  the  diploma  examination  program  can  be  found  in  the 
Archived  Information  section  of  specific  subject  bulletins  on  the  web 
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site.  Only  information  that  is  applicable  to  current  diploma 
examination  programs  has  been  archived. 

Year  Topic 

1994-95  • Sample  Examination,  Scoring  Criteria,  and  Sample 

Answers 

• Standards  With  Examples  and  Scoring 


Assessment  of  STS  Connections  and  Communication  Skills 

Examination  questions  measure  the  students’  understanding  of  concepts. 
Some  questions  measure  the  students’  development  of  the  skills  and  thinking 
processes  associated  with  scientific  inquiry,  and  some  questions  measure 
students’  understanding  of  the  interrelationships  between  science  and 
technology  and  among  science,  technology,  and  society. 

Communication  skills  are  assessed  most  directly  in  the  teacher-scored 
questions.  The  long-answer  questions  are  marked  holistically  and  include 
criteria  for  assessing  communication  skills  as  well  as  criteria  for  the  other 
components. 

The  term  communication  skills  includes  those  processes  by  which 
information  is  exchanged  through  appropriate  conventions.  These 
conventions  include: 

• words,  sentences,  paragraphs 

• graphs,  diagrams 

• mathematical  formulas,  mathematical  and  chemical  equations 

• significant  digits,  units  of  measurement 

Conventions  that  are  considered  appropriate  for  a particular  response  are 
subject-  and  question-specific. 


Written-Response  Questions 

Sample  Short-Answer  Question,  Scoring  Guide,  and  Students  ’ Responses 

Each  Science  30  Diploma  Examination  has  one  short-answer  question. 
Students’  answers  are  scored  by  teachers  using  a holistic  scoring  guide.  The 
guide  describes  the  characteristics  of  students’  answers  that  correspond  to 
one  of  five  values:  4,  3,  2,  1,  or  0. 

The  following  section  presents  a short-answer  question  with  examples  of 
student  responses  and  the  scoring  guides  that  were  used  to  score  them. 

Short-Answer  Question  Assume  that  you  have  been  given  a light  bulb,  a voltmeter,  an  ammeter, 

two  6 V batteries,  and  wire.  Describe  how  to  determine  the  resistance  of  a 
light  bulb.  Draw  a diagram  to  show  the  circuit.  Include  the  formula  you 
would  use  to  calculate  the  resistance  of  the  light  bulb. 
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Sample  Scoring  Guide  for  Short-Answer  Question 


Score 

Criteria 

4 

Standard  of 
Excellence 

The  drawing  of  the  circuit  is  clear,  complete,  and 
correct.  The  explanation  and  the  formula  given  to 
determine  the  resistance  of  the  light  bulb  are  correct. 

3 

The  drawing  of  the  circuit  is  mostly  correct  but 
may  have  some  details  missing.  The  explanation 
and  the  formula  given  to  determine  the  resistance  of 
the  light  bulb  are  mostly  correct. 

2 

Acceptable 

Standard 

The  drawing  of  the  circuit  is  generally  correct.  The 
explanation  and  the  formula  given  to  determine  the 
resistance  of  the  light  bulb  are  correct. 

1 

The  drawing  of  the  circuit  is  not  clear.  The 
explanation  and  the  formula  given  to  determine  the 
resistance  of  the  light  bulb  are  incorrect. 

0 

The  response  does  not  address  any  of  the  major 
points  of  the  question  at  an  appropriate  level  for  a 
30-level  course. 

Sample  Response  1 


1 


Vd  7 


■k#. 


f ke 


V J.  1 r -1  hP, 

1<  " 

X 

0 T / ' ^ ■ ■ ■ ■ ' ' t il  I P " 

Score  - 4 
Rationale 

The  response  includes  the  elements 
required  to  achieve  the  standard  of 
excellence.  The  circuit  is  correct, 
showing  the  proper  connections  of 
the  batteries,  meters,  and  light  bulb. 
The  explanation  and  formula  indicate 
the  proper  method  to  determine  the 
resistance  of  the  light  bulb. 


Sample  Response  2 


iS;. . .T: . K i. . k ..  1 . r:' . K d . . . . , , 


Score  - 2 
Rationale 

This  answer  is  an  example  of  a 
response  that  meets  the  acceptable 
standard.  The  circuit  is  correct, 
showing  the  proper  connections  of 
batteries  and  meters;  however,  two 
bulbs  are  included  in  the  circuit 
instead  of  one.  Also,  there  is  no 
explanation  of  how  to  determine  the 
resistance  of  the  bulbs.  The  formula 
relates  to  calculating  resistances 
connected  in  series. 
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Sample  Long-Answer  Questions^  Scoring  Guides,  and  Students’  Responses 

Each  Science  30  Diploma  Examination  has  two  long-answer  questions. 
Both  are  open-response  questions.  Students’  answers  are  scored  by 
teachers  using  a holistic  scoring  guide.  The  guide  describes  the 
characteristics  of  students’  answers  that  correspond  to  one  of  five 
values:  4,  3,  2,  1,  or  0.  Each  student’s  answer  is  scored  independently 
by  two  markers.  The  two  scores  are  added  together  for  a combined 
total  sub-score  out  of  8. 

The  sub-score  out  of  8 is  then  pro-rated  out  of  12.  A summary  of  the 
calculations  follows: 

Marker  1 Score  (X  out  of  4)  -i-  Marker  2 Score  (X  out  of  4)  = Sub- 
score (X  out  of  8) 

Sub-score  (X  out  of  8)  x 1.5  = Pro-rated  Raw  Score  (X  out  of  12) 

If  the  scores  obtained  by  the  two  independent  markers  vary  by  2 or 
more,  the  scores  are  classified  as  discrepant.  Responses  that  have 
discrepant  scores  are  read  by  a third  marker.  The  third  marker  must 
assign  a score  that  equal  to  one  of  the  scores  of  the  first  two  markers 
or  that  is  between  these  scores.  This  score  will  be  multiplied  by  2 for 
a total  sub-score  out  of  8. 

The  following  section  presents  two  long-answer  questions  with 
examples  of  student  responses  and  the  scoring  guides  that  were  used  to 
score  them. 


Long-Answer  Question  1 | 1.  | There  are  many  ways  to  generate  the  electrical  energy  needed  to 

satisfy  the  power  needs  of  a country  such  as  Canada.  In  every  case, 
however,  there  are  costs  involved  in  the  production  of  that  electricity. 

For  example,  for  every  kilowatt-hour  (kW*h)  of  electricity  produced  by 
using  a new  generation  of  gearless  wind  turbines,  there  is  a cost  of 
7.50  / kW*h.  Coal-burning  power  plants  may  generate  electricity  at  a 
cost  of  60  / kW*h.  Photovoltaic  cells  can  convert  light  energy  into 
electrical  energy  at  a cost  of  400  / kW*h. 

a.  Complete  a data  table  to  present  the  data  given  in  the  paragraph 
above. 

b.  Prepare  a graph  that  displays  the  data  about  the  costs  of  producing 
electrical  energy  using  these  three  different  technologies. 

c.  Some  scientists  suggest  that  the  pollution  costs  of  generating 
electrical  energy  by  using  coal  as  a fuel  is  at  least  an  additional 
30  / kW*h.  Compare  the  advantages  and  disadvantages  of  the  use 
of  coal-burning  power  plants  with  the  use  of  wind  generators. 
Include  a detailed  risk/benefit  analysis.  Describe  the 
circumstances  or  conditions  that  would  make  the  use  of  the  wind 
generators  feasible. 
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Score 

Criteria 

4 

The  response  is  well  organized  and  addresses  all  major  points  of  the  question. 
The  student  makes  effective  use  of  scientific  vocabulary.  The  data  are 

Standard 

of 

Excellence 

accurately  and  completely  presented.  The  risks  and  benefits  of  each 
technology  are  thoroughly  evaluated.  The  circumstances  and  conditions  that 
would  make  the  use  of  the  renewable  energy  source  feasible  are  correct,  well 
organized,  and  reflect  a thorough  understanding  and  logical  consistency  of 
thought. 

3 

The  response  is  organized  and  addresses  most  of  the  major  points  of  the 
question.  The  student  employs  correct  use  of  scientific  vocabulary.  The  data 
are  completely  presented.  The  risks  and  benefits  of  each  technology  are 
evaluated.  The  circumstances  and  conditions  that  would  make  the  use  of  the 
renewable  energy  source  feasible  are  organized  and  reflect  a correct 
understanding. 

2 

The  response  addresses  most  major  points.  The  student  employs  inconsistent 
use  of  scientific  vocabulary,  diagrams,  and  sketches.  The  data  are  partially 

Acceptable 

Standard 

presented.  The  risks  and  benefits  of  each  technology  are  listed.  The 
circumstances  and  conditions  that  would  make  the  use  of  the  renewable  energy 
source  feasible  may  be  disorganized  but  the  student  demonstrates  a correct 
understanding. 

1 

The  response  addresses  few  major  points.  The  student  superficially  describes 
the  concepts  in  sentences;  as  well,  organizational  skills,  scientific  vocabulary, 
diagrams,  and  sketches  are  minimal.  The  data  are  incorrectly  presented.  Few 
risks  and  benefits  of  each  technology  are  listed.  The  circumstances  and 
conditions  that  would  make  the  use  of  the  renewable  energy  source  feasible  are 
disorganized  and  demonstrate  a poor  understanding. 

0 

The  response  does  not  address  any  of  the  major  points  of  the  question  at  an 
appropriate  level  for  a 30-level  course. 
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Sample  Response  1 


Title:  ForgC^V  V'Ae-'OvjJ  'SovJfcCfcS, 


5ooc.c>s  op  Ctoeec^V  Pejr>£x>et-^ 

C-|P^ACwT-s^  HT»oC>  ^ 0 C R \ v'j  “S 

r^P«i  RoGviw-tP,  Pi 

l~o%\k\^^Vs 

pHOTOOni  T^VC C FT  Li-2 

^OtlKuO-w 

.^.a  si.c. ic.r T.Q e..s.b?.R 

A 2).Q!v?.e,cir; o.!c e;.h?.£..e^!S.V ir-ti/kr:. iSd.cX tv^.r:.,.. 

...CP.vr^.er. l/0.(.,x:h (X...5 0.& . 

../y^Al.O. .SD.'o.fe.c.c: .<?.£.. ..eThJic.^.y co.otjOy^r.io:? 

,.D2.!LGk>JAT€-.5 Cto.'ros CO.V^.U.-.esUfeh?.i.p.Gt.-.-Po.uo.i=:-.e...RL^v^,r5' 

..£A:>.iA\c.v\ .s.sjpy.Ly /t,.  ...veAv. cst^xap ■s.oo.^,cir:..,.o.f 

..A.LXAD.u.avA XH.eTS.e:. e.Lt;>i.T..?>.....ftAX....crt.e:A.?. .x.o. S.a.vud 

. . A njo. jox.a.vA. xvie.y. au  5.  .0. h w.tT. . . . . t .d.q.w^jO.^a  >>c 5 

...TQ c:Q.eNV-r...0.ue.iOA>3.(j^ 

....P.C.LO..i=:.«L.....PL.Afc3T.5 ^U3.vy^.l^.X...A.fia/>^^....^M.^^^...TO.^>5....A.JrX>.. 

-..ro.px o.F. pQ.w.yoxAQh^ XH.(ry....5P.E.s<^....c.c,iX:...xwX^'r’. 

...VA5’A.'e...^.XH£.s'c: rp.sct.o.?: ACix.....D.c.::.r.<?:OYAP.A....cxp.v?x, 

...co.ox.e.L.Bwr.t..vi.6 xo....:s.vYP.e}...;.  A'^?-.r^Xyx..X5> 

..A.tJl>. AL'^.O......W.A2.!C:r>.Ay.U T.Q. Ow.?U....'?o.VL..fs..‘XO 

...LOAXtfX 5.u.P.?.Ly A5.:....-J.H^.\. !^o.T.&.J.^.o.r^...ro 

-.^^.<..\.v?.....e.A.vk?... Q.^i.^^r.....o.P. mcr,...c7r.H.e.£. ^c^rA.y.C.y.y 

.....U-.0.i-O..,-:r..CO.5-~ XQyX.C-.iT.X. I.X. 

-SH T.H.C. oXX 0..f. UJiP.D ^iTj^.i^.Z:fkT.Q.^^..^....lr. 

..u:>.0.L?P\> CQ3.X \.,.5....cc:/y.x5: ry\c?..e.C: PxA .'Caw.oLOact 

..p;c^....txo.u£...j.....G.ux.....:5.<:?,r^..<r. xc.(.H.PX.i5.r..x.....5.v^Axxr.. 

.-Tiri^T^. Tti.e: £o.ui_  y xi  c P. . . , ,c  o.sx.x:.  ...of .0.5  .ap..<b. 


Score  - 4 
Rationale 

This  response  includes  Ihe 
elements  required  to  achieve 
the  standard  of  excellence.  The 
table  and  graph  are  correct  and 
complete.  Although  the  student 
addresses  some  risks  for  coal- 
burning power  plants,  the 
response  could  have  been 
improved  by  including  thermal 
pollution  and  particulates.  The 
student  demonstrated  some 
sophistication  in  reasoning  by 
recognizing  the  cost  of 
changing  over  to  wind  power 
all  at  once.  However,  the  idea 
of  gradually  introducing  wind 
power  that  contributes  to 
existing  power  grids  could  have 
been  mentioned. 
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Sample  Response  1 (Continued) 

. . . c.  o-«v(_ f.  W-. . . . .Co  u . w . .C> 4^. c>P. . . .TP e..  ^ 

..;r?.p..(..Tio.o..<^.u 3.....c.s:.r^x.s. .f.G.?: .i4.s.L^....(^.ft.T:....p£.&. 

...Wou!^,  ,^....C'0\A.V.C.V\ l^P.WV.D. 9^.Ulr:.i?.fisT'.....Ti:f.tT...(^.W.(A>sJX 

..A.K.A?. ,co.^v_ ft. V.5...,c.-?.^t'.X. i.VV..^..t:l.fc.^.....ca:5.r.. 

...p.e..?^. \4.LWQ....P0.;!^.rT p.c.g.  . OJ.HV. C?po.r. ... 

..LO.S^....XIQ.O cS.l.Q.G.A.UV, Ajv.-C! S.vO.IX.<..B, DS^.e. 

^c?.y..<^c<r..S fJlc^.icry w?.o.o,,-:.£.<rA^.!X.<r>;.frsu-j 

.,pOPUC^.X..i.C?.)J c..ft.T.!..jO.C-^ 5,P.SJ  .(?:.C.!X.^.....X,p ^ 

...^.'^..>P.P..^...^'s..u.^.....j....c.L.'s:.{h.o e;.Tr.f..<x,c.Vfc /J.cT. 

.B.XCftv^5.£7 .0.!c Xt.VX'.....F.£X.5..X./P.X.....^^.Uj.Tr.i?  t\2_ 

...Q.C CO.?^.L..rr..0.U.^.tJ.i3.Q) P..P.ow>jX£-...<?.T<?ka^.X.S T.ir.(.\h:iT 

...hz<. I..0 D..P.t£-.£.^.r.xo>^ r.Q.w’jft-.'t:...^....i.x cx>o.c>.L.i:? 

. . .C0.5.  .r 6.  i.  .uw.  ).P.  .»;>  .5. ,Q,f ,c>6.uc.A.  e..ir. . , .tp, .e©,5  .$ 

A..C.L /ft-.XT ,0.hr?C,£7...j....x5.© 

..'x^..Cfi.'?r;S. ft uP..(..p,p. .po.vP..er.ft.trD^.....P.£..£ifP.x 

^ 0(5 

..tA^.l.  U .t, 0.  tx: .<C.x2.  jJ.5.T.fcLxJ.C.r.  vX?. hH?. Tf^.er. c 

..  .F.O.  -fe. ...CQUXI-.-tt.  j8.  .C.R..O.i.fJ.  .PPuj.^r?- P.P.ft /0Z.5 

..LiJ.l.uU. .€X..c>..i->?...ir..Vir Aa-.5..o r.«.i.e.D. 

XtP.B.e-..V.C>. CC.V.,t,>.X..{?:./..‘s...^. X.tT.</(bXr.....C>.P..../^.<f?..'7X.....,M'./5ir,</.tX. 

.T.o cO.H.XfcC.u P0.c.c.c>Xx<a:0 iA^fec^.w&.....^CcX. 

tP. .Pftc.V Xf^X.....cC.5.T.(..f?rr.ii^.X(rrx?. 

..frC!.e_ A.5’. TH.irJ...As^,<r.....au 

...O.c .\frX?.y.XrQ.iA.U,j..^.AT~/.0.^ ft.fj.x P.trn5p.....X/r/!Xr. 

....CH.-cX/.r.t!6:.ir.X ;?..D.w.e.C.r. P.f. t./r^.Tp.Cvy,...P.^.5.5../fcCLT...^..,PoLtUTOA3 

...Q^. ^ £pttp.r?.oP.. 
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Sample  Response  2 


Title:  Cq'^sT  nX-  ^ 

i-r  ( f \ Vvj.  / IZ  wJ  ' K 

Tu,pc-  c>  A 

! C c>^4- (4 '4) 

C-\or,  r \ VftAvfNci  +ux^V>  1 vvf?,  <, 

Ao-k 

C^cu.\  bu-rAi<N«. 

b <t  / t^uD-U. 

Pko Vt3  \ic> c_ 

1 HOi/biO.l^ 

Title:  Ccy=A-  / 3 £T^^r ft Sou>^ c-t-^ 


\i^lrs^ .•po.!rC>€^. .s^.oyyA.?^ c,W  pvrn<s^ 

)b.?wV-A^ . .rr\ D.c€_ :^'3C  V \/4-rr. ., . . ni«r:<.......tc>lr\A 

.,^je..T\G.r^4-.Q,'r.s. \jOs?..'^...^. 4-o. 

. . Ip.'r-.o.cK.vt.Cr.^ A:.  \s,-€r Sex  tv\-^ o 

. , .-er\:e  G.  .■^.  V . . c.  \ .'k^. ....  .-x.V  c^4 orv-e- p.l  ... 

ipC-oA^C  .* Crf»  «e-V p\ cwv'V^ esTSe_. . . ..(.),  s^. . 

.■C_‘5i  .4r<^7.  W .\.  .>. . t .N .Ov.o  :V. p<v.C-V:?ji 

. . . . W.O.C  .\  A . . . .^ . . . b.  to.  1.  A . .<^ A.  tA,  .C.  .W .'.  A<S.  S. K^.o  i-vV  .A 

'»r47......^Arr:<9-rbr<^.Lc_os.lls^^  


• • .'C.v!?i.kr. .o.-^ V,J8^. ..  .C-a  .v\A.  i..y\.  .\a*Osa«"S. 

. .Vxtse-. O.-O C:0.^\. pl«v<VjrV.S. 1.  .<i .-b.VsJ^. 

Cjo.  a.4:.  f . .w.  A <Aeayva_5j«^ Ao. olx.  f 

oA..»fVO..Sftf  Wr<-.  ft  ..\Jr .-VVjw. A.O.. .... . 

-4-q 4rVs*^ .r.ii.v.Ns. cr^ .c_^ 

.9.0  . W .SA- As , ,Ov\, C O A .Vs .r-^^Ss^V <*rrS. I 

A>*..yS:^...'C:.v.A oA vJ.\.r\.A .Avs.r.\s(Vyv^S 

•V.^ ,CA_'S,..'.\..^. •£>«^w....  \X-  I Sa  sA't  A 

.\.V.'A..U......s  . .iry^-.if.  .f. . . P.  ^\. \f> .^.<7:.  A.  

bV>-5rr. .bvsr.'C.W.».<v.^'> b?r. ^>'^....p.r«>,.c„A.'...c^.V^ 

VO.  J..£^.  C.  . . . .0  Ar ysrSs  <xA».  . 

Sa^  P.  uw\  a \y^-eirr.  . . ^nC? Vx-C<.  4r<jJSu A 


'X'.  V>>Tr. (SO  ■r?s.  At. .'o.'f: .*bor^.  .\=v,  1.  yl..c,  A . . . . £x.*>.. 

. .V\,  \ Vw. I . .rs VoT&_\.  ....>..,.  W T^.c<x,o-.<:^. . . A".  .WjuvS?^ 

.Oo.as,/sr\.  A. k>^.....  . . . . . .spo.  .W v^.  A.  V3.VN ...  Oo-SftA  S., 


Score  - 2 
Rationale 

This  answer  is  an  example  of  a 
response  that  meets  the 
acceptable  standard.  The 
stU(Jent  has  filled  out  the  table 
properly.  A bar  graph  is  the 
appropriate  format,  and  the 
scale  is  suitable  for  the  data 
provided.  The  student 
recognizes  that  coal-burning 
power  plants  produce  air 
pollution  and  that  wind  turbines 
are  suitable  in  a limited  number 
of  areas.  The  cost  of  pollution 
is  also  recognized,  but  is  not 
used  to  make  any 
recommendations.  The 
response  could  have  been 
improved  by  listing  the  types  of 
pollution  caused  by  coal- 
burning power  plants.  Also,  a 
more  detailed  description  of 
possible  areas  for  wind  turbines 
could  have  been  included. 
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Long-Answer  Question  2 [ 2.  [ Select  a human  disease  or  disorder.  It  may  be  viral,  bacterial. 


or  genetic,  or  it  may  be  a disease  that  affects  the  circulatory  or 
nervous  system.  Explain  its  mode  of  operation  and  how  it  affects 
the  body.  Describe  the  scientific  and  technological  methods  that  are 
being  used  to  treat  and  prevent  the  disease  or  disorder. 

Score 

Criteria 

4 

The  response  is  well  organized  and  addresses  all  major  points  of  the  question. 
Descriptions  and/or  explanations  of  the  disease  or  disorder,  its  treatment,  and 

Standard  of 
Excellence 

prevention  are  correct,  well  organized,  and  reflect  a thorough  understanding 
and  logical  consistency  of  thought.  The  student  uses  complete  sentences  that 
employ  effective  scientific  vocabulary. 

3 

The  response  is  organized  and  addresses  most  of  the  major  points  of  the  question. 
Descriptions  and/or  explanations  of  the  disease  or  disorder,  its  treatment,  and 
prevention  are  organized  and  reflect  a correct  understanding.  The  student  uses 
complete  sentences  that  employ  correct  scientific  vocabulary. 

2 

The  response  is  organized  and  addresses  some  of  the  major  points  of  the  question. 
Descriptions  and/or  explanations  of  the  disease  or  disorder,  its  treatment,  and 

Acceptable 

Standard 

prevention  are  generally  correct  but  disorganized.  The  student  uses  complete 
sentences,  but  the  use  of  appropriate  scientific  vocabulary  is  inconsistent. 

1 

The  response  addresses  a few  major  points  of  the  question.  Concepts  are  identified, 
but  interrelationships  are  not  identified.  The  student  superficially  describes  the 
disease  or  disorder,  its  treatment,  and  prevention.  Organizational  skills  and 
scientific  vocabulary  are  minimal. 

0 

The  response  does  not  address  any  of  the  major  points  of  the  question  at  an 
appropriate  level  for  a 30-level  course. 
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Sample  Response  1 


_Xo 

..O^ouLt th. 


.PiiU 


'yA... 


,/:4.yxJr<..di\L 


JZ/!'i/£XjLi<L.i4<^  <D,<'VnL.O^/^~i.' 

CA<fl^a( s:..^ 


>r>v. 


L-.O../.. 

CLajL  .^£yri^u^.  . 

izT^..., 


)J.C^.C.cZrUL 
U-liT-LCS 


. .. 

ik 

f'C-xc^ X-**'- 




yir^. 

. cden^ . . . Zt^.. . 

,7^...  L/y<Z.<X^.. 

^^ii.L..^.AxhS.....  


G. . ./AJA. . . 

xU.u  i/'V'i<*nyhL<y^  

. . . Cij<-<XtXor^M'<^ /OrinA,~fJ\ 


CL^yt^Af...(^odjLo  ■■- 


Score  - 4 
Rationale 

This  answer  represents  a 
response  at  the  standard  of 
excellence.  It  is  a very  good 
summary  of  the  cause  and 
effect  of  AIDS.  It  could 
have  been  improved  by 
including  a description  of 
how  the  virus  attacks  T-cells 
and  how  it  circumvents  the 
immune  system. 
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Sample  Response  2 




A c0ao3C  CA/ri  

. b-lcm. . . . iXp. . . , . 



,«At  . . fl- . i.fa4pvv) . . , boD^ 



,^^<Ur, . . V^UA^.  . . . b^0. . . 

VXhr^  . . .ofUCUXU^.  , 

5^..  cCk>^....iua:v^^.  
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Score  - 2 
Rationale 

This  answer  meets  the 
acceptable  standard.  The 
response  includes  a 
description  of  how  blood 
pressure  is  measured.  The 
explanation  of  blood 
pressure  is  fairly  accurate, 
but  more  details  could  have 
been  included.  Some  means 
of  preventing  high  blood 
pressure  are  presented.  The 
response  could  have  been 
improved  by  adding  details 
about  the  damage  high  blood 
pressure  can  cause.  Also, 
the  drugs  that  are  used  to 
control  high  blood  pressure 
could  have  been  listed  along 
with  their  modes  of 
operation. 
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Objectives  of  the  Course 

Science  30  is  intended  for  students  who  want  to  enhance  their  understanding 
of  the  scientific  principles  behind  the  natural  events  that  they  experience  and 
the  technology  that  they  use  in  their  daily  lives.  Science  30  is  an  inquiry- 
based  course  requiring  creativity  and  imagination.  The  course  is  designed  to 
provide  students  with  a higher  level  of  scientific  literacy  and  to  prepare  them 
for  post-secondary  studies. 

Students  of  Science  30  have  developed  their  aptitude  for  observing, 
collecting  facts,  forming  generalizations,  hypothesizing,  and  making 
inferences  from  observations.  They  have  shown  growth  in  their 
understanding  of  scientific  concepts  by  their  ability  to  apply  these  concepts 
to  relevant  situations.  They  have  developed  a global  view  of  the  sciences 
and  an  awareness  of  the  connections  among  them. 

Experience  in  science  courses,  particularly  Science  10  and  Science  20, 
enables  students  to  develop  the  required  knowledge,  skills,  and  attitudes  that 
are  prerequisites  for  success  in  Science  30. 

Curriculum  Standards  Provincial  standards  help  to  communicate  how  well  students  need  to  perform 

to  be  judged  as  having  achieved  the  learnings  specified  for  Science  30. 
According  to  the  Science  30  Program  of  Studies,  student  learnings  refer  to 
specific  knowledge,  skill,  and  attitude  expeetations.  These  learnings  are 
amplified  in  the  Depth  of  Coverage  section  beginning  on  page  6 of  this 
bulletin.  These  specific  statements  of  standards  are  written  primarily  to 
inform  Science  30  teachers  about  the  extent  to  which  students  must  know  the 
Science  30  content  and  must  demonstrate  the  required  skills  to  pass  the 
examination. 


Performance  Expectations 

Acceptable  Standard  Students  who  achieve  the  acceptable  standard  in  Science  30  will  receive  a 

final  course  mark  of  50%  or  higher.  These  students  can  state  or  solve  single- 
step  problems;  as  well,  they  are  able  to  correctly  answer  questions  involving 
concepts  from  a specified  area  of  science.  These  students  are  able  to  follow 
correct  laboratory  procedures  when  given  specific  directions.  They  can  make 
the  connection  between  science  concepts  and  laboratory  activities  when  the 
data  are  used  to  verify  known  information.  Drawing  a graph  from 
experimental  data  or  reading  values  from  a graph  does  not  present  a problem 
for  these  students.  They  use  their  scientific  knowledge  to  explain  the 
operation  of  various  technologies  studied  in  Science  30.  Finally,  they  are 
able  to  present  arguments  about  societal  issues  such  as  environmental  and 
ethical  concerns  related  to  Science  30  content. 

Standard  of  Excellence  Students  who  achieve  the  standard  of  excellence  in  Science  30  receive  a final 

course  mark  of  80%  or  higher.  They  have  demonstrated  their  knowledge. 


1 


ability,  and  literacy  in  a broad  range  of  science  areas.  Such  students  can 
integrate  concepts  from  many  areas  of  science.  They  demonstrate  creativity 
and  flexibility  to  solve  multistep  problems.  They  are  able  to  design  or  refine 
laboratory  procedures  to  demonstrate  scientific  principles  or  solve  scientific 
problems.  They  can  critically  analyze  scientific  studies,  including  associated 
charts,  graphs,  and  conclusions.  These  students  are  aware  of  the  variety  of 
viewpoints  related  to  both  the  environmental  and  to  ethical  issues  in  the  field 
of  science  and  technology.  They  are  able  to  clearly  express  their  opinions 
about  these  issues. 


Examination  Specifications 

Each  Science  30  diploma  examination  is  designed  to  reflect  the  Science  30 
_ course  general  learner  expectations  (GLEs)  outlined  in  the  Science  20-30 

Program  of  Studies,  Interim  1995.  The  general  learner  expectations  are 
expressed  in  more  detail  by  the  specific  learner  expectations  (SLEs),  which 
are  organized  into  four  units.  Some  questions  on  each  diploma  examination 
will  assess  achievement  of  specific  learner  expectations.  Some  questions 
will  be  based  on  the  integration  of  the  specific  learner  expectations. 

All  examination  questions  are  organized  into  sets  that  relate  to  broad 
contexts.  Therefore,  a set  of  questions  may  assess  a student’s  ability  to 
integrate  several  GLEs.  All  questions  will  measure  achievement  of  scientific 
knowledge;  some  will  also  measure  achievement  of  skills  and/or  STS 
connections. 

Each  examination  is  built  as  closely  as  possible  to  these  specifications. 

Small  adjustments  in  emphasis  may  be  necessary  because  the  examination 
includes  multimark  written-response  questions  and/or  machine-scored 
questions  that  cover  more  than  one  concept  area.  The  concept  areas  are 
distributed  proportionately  over  the  examination.  Questions  that  require 
knowledge  and  skill  in  applying  scientific  processes  are  distributed 
throughout  the  examination  but  are  not  associated  directly  with  specific 
topics;  this  is  also  true  of  the  STS  connections. 


The  2001-2002  Science  30  diploma  examinations  are  constructed  to  place  the  following  approximate  emphases 
on  the  Science  30  general  learner  expectations. 


Knowledge 
The  student  can 

Emphasis 

• show  how  the  body  maintains 
equilibrium  with  its  environment 
through  the  interaction  of  the 
nervous,  circulatory,  and  immune 
systems 

(Unit  1,  Major  Concepts  1 to  3) 

15-20% 

• show  the  role  of  DNA  in  maintaining 
equilibrium 

(Unit  1,  Major  Concept  4) 

5-10% 

• classify  and  describe  systems 
(categories)  of  matter  including 
acids,  bases,  and  organic  compounds 
based  on  their  chemical 
characteristics  and  their  impact  on 
the  environment 
(Unit  2,  Major  Concepts  1 to  3) 

20-25% 

• demonstrate  a knowledge  of  the 
diversity  (similarities  and 
differences)  in  the  properties  of 
gravitational,  electrical,  and  magnetic 
fields 

(Unit  3,  Major  Concepts  1 and  2) 

10-15% 

• demonstrate  an  understanding  of 
the  properties  of  the  electromagnetic 
spectrum  (energy),  including  the  use 
of  these  properties  in  studying  the 
history  and  structure  of  the  universe 
(Unit  3,  Major  Concepts  3 and  4) 

10-15% 

• demonstrate  an  understanding  of  the 
sources  of  usable  energy  and  the 
environmental  impacts  of  various 
systems  (forms)  of  energy  production 
and  use 

(Unit  4,  Major  Concepts  1 to  4) 

20-25% 

Scientific  Process  and 
Communication  Skills 

The  student  can 


Emphasis 

20-30% 


design,  interpret,  explain,  analyze,  and  evaluate 
investigations 

organize  data  into  tables,  graphs,  and  diagrams 
and  predict  relationships 

interpret,  explain,  analyze,  and  evaluate  data  to 
infer  relationships 

use  appropriate  scientific  terminology  and 
mathematical  language  to  communicate  and 
explain  scientific  concepts 


Scienccy  Technology,  and  Society 

Connections  (STS)  Emphasis 

The  student  can  20-30% 

• apply  cause-and-effect  reasoning  to  formulate 
relationships  in  which  scientific  evidence  shapes 
or  refutes  a theory,  and  explain  the  limitations  of 
science  and  technology  in  answering  all 
questions  and  solving  all  problems 

• describe  and  evaluate  the  design  and  function  of 
technological  solutions  to  practical  problems  by 
using  scientific  principles  and  theories,  and 
relate  the  ways  in  which  science  and  technology 
advance  one  another 

• evaluate  from  a variety  of  perspectives  how 
science  and  technology  are  influenced  and 
supported  by  society,  and  assess  the  ability  of 
society  to  interact  responsibly  with  the 
environment 

• apply  the  skills  and  knowledge  acquired  in 
Science  30  to  everyday  life  and  to  both  related 
and  new  concepts  in  post-secondary  studies 
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Examination  Design 

The  design  of  the  2001-2002  Science  30  diploma  examinations  is  as 
follows: 


Question 

Number  of 

Percent 

Format 

Questions 

Emphasis 

Multiple  Choice 

40 

50 

Numerical  Response 

12 

15 

Short  Answer 

1 

5 

Long  Answer 

2 

30 

The  machine-scored  portion  of  each  examination  contains  both  multiple- 
choice  and  numerical-response  questions,  some  of  which  may  be  linked. 

Answers  for  multiple-choice  questions  are  recorded  in  the  first  section  of 
the  machine-scored  answer  sheet.  Answers  for  numerical-response 
questions  are  recorded  in  the  second  section  on  the  same  side  of  the 
machine-scored  answer  sheet.  Answers  to  the  short-  and  long-answer 
questions  are  written  in  the  examination  booklet. 

Multiple-choice  questions  are  of  two  types:  discrete  and  context- 
dependent.  A discrete  question  stands  on  its  own  without  any  additional 
directions  or  information.  It  may  take  the  form  of  a question  or  an 
incomplete  statement.  A context-dependent  question  provides  information 
separate  from  the  question  stem.  Most  of  the  multiple-choice  questions  are 
context-dependent. 

A particular  context  may  be  used  for  more  than  one  multiple-choice  question 
as  well  as  for  one  or  more  numerical-response  questions. 

Numerical-response  questions  are  of  three  types:  calculation  of  numerical 
values;  selection  of  numbered  events,  structures,  or  functions  from  a 
diagram/list;  and  determination  of  a sequence  of  events. 

The  written-response  portion  of  the  Science  30  diploma  examination 
consists  of  two  types  of  questions:  short  answer  and  long  answer. 

The  short-answer  question  has  a raw  score  of  4 marks.  The  inclusion  of  a 
short-answer  item  allows  us  to  ask  questions  that  are  narrower  in  scope  than 
the  long-answer  items.  This  item  requires  the  students  to  provide  short 
explanations,  show  their  work  in  a computation,  or  draw  diagrams  to 
demonstrate  their  understanding  of  a concept.  The  following  are  examples 
of  short-answer  items. 

1.  The  balanced  equation  for  the  oxidation  of  glucose  in  the  body  is 

^6^n^6(aq}  + ^ ^2{g}  ^ ^^2{g)  + ^^2^(1) 

How  much  energy  will  be  released  by  this  reaction  if  one  mole  of 
glucose  is  oxidized?  Show  all  your  work. 
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2.  Draw  a circuit  that  shows  two  12  V batteries  connected  in  series  to 
two  light  bulbs  connected  in  parallel.  Also  include  a voltmeter  and 
ammeter  in  your  circuit. 

The  long-answer  portion  of  the  Science  30  Diploma  Examination  contains 
two  contextual  questions:  one  that  is  skill-based  and  one  that  is  STS-based. 
These  are  both  open-response  questions  and  each  has  a value  of  15%. 

The  skill-based  question  may  present  a synopsis  of  a research  project. 
Pertinent  data  are  provided  in  the  form  of  graphs  and/or  tables.  Another 
approach  may  be  to  have  the  student  design  a study  that  might  be  used  to 
address  a particular  situation.  This  question  requires  students  to  demonstrate 
a variety  of  science  process  skills. 

The  STS-based  question  presents  a problem  that  requires  students  to  make 
connections  between  scientific  concepts,  technology,  and/or  social  issues. 

An  acceptable  response  will  demonstrate  good  communication  skills. 

Scoring  guides  for  the  long-answer  questions  are  provided  on  pages  12  and 
13  of  the  data  booklet.  Scoring  guides  for  specific  questions  (such  as 
those  on  pages  14  and  17  of  this  document)  are  derived  from  these. 


Assessment  of  STS  Connections  and  Communication  Skills 

Examination  questions  measure  the  students’  understanding  of  scientific 
concepts.  Some  questions  also  measure  the  students’  development  of  the 
skills  and  thinking  processes  associated  with  scientific  inquiry.  Other 
questions  have  been  designed  to  measure  students’  understanding  of  the 
interrelationships  between  science  and  technology  and  among  science, 
technology,  and  society. 

Communication  skills  are  assessed  most  directly  in  the  marker-scored 
questions.  The  long-answer  questions  are  marked  holistically  and  include 
criteria  for  assessing  communication  skills  along  with  criteria  for  assessing 
science  content. 

The  term  communication  skills  includes  those  processes  by  which 
information  is  expressed  using  appropriate  conventions.  These  conventions 
include: 

• words,  sentences,  paragraphs 

• graphs,  diagrams,  tables 

• mathematical  formulas,  mathematical  and  chemical  equations 

• significant  digits,  units  of  measurement,  unit  conversion 

Conventions  that  are  considered  appropriate  for  a particular  response  are 
subject-  and  question-specific. 
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Archived  Information  from  Previous  Bulletins 

NEW  Each  bulletin  contains  unique  information  of  value  to  teachers,  especially 

teachers  new  to  the  program.  Information  such  as  course  clarifications, 
reminders  and  explanations,  and  definitions  of  terms  that  are  relevant  to  the 
diploma  examination  program  can  be  found  in  the  Archived  Information 
section  of  specific  subject  bulletins  on  the  web  site 

(http://www.learning.gov.ab.ca/).  Only  information  that  is  applicable  to  current 
diploma  examination  programs  has  been  archived. 

Year  Topic 

1994—95  Sample  Examination,  Scoring  Criteria,  and  Sample  Answers 
Standards  with  Examples  and  Scoring 


Depth  of  Coverage 

Some  teachers  have  expressed  concern  about  the  amount  of  material  that 
must  be  covered  in  the  Science  30  course.  Teachers  who  have  taught  the 
course  state  that  once  the  depth  of  coverage  is  understood,  they  are 
successful  in  achieving  full  coverage  of  the  program.  The  following 
recommendations  address  the  depth  of  coverage  of  the  15  major  concepts  in 
the  Science  30  Program  of  Studies.  These  recommendations  were  made  by 
teacher  committees  working  with  members  of  the  Curriculum  Branch  and  the 
Learner  Assessment  Branch  of  Alberta  Learning. 

Added  to  these  recommendations  are  examples  of  the  types  of  questions  that 
have  proven  difficult  for  students  across  the  province  but  that  may  be  tested 
in  the  future. 


Unit  1,  Major  Concept  1 The  structure  and  function  of  the  circulatory  system  includes  knowing  the 

four  chambers  of  the  heart,  where  the  valves  are  located,  and  how  they  work. 
Memorization  of  heart  structures  such  as  Purkinje  fibres,  SA  node,  and  AV 
node  is  not  necessary.  A general  understanding  of  the  structure  and  function 
of  the  various  types  of  blood  vessels  is  required.  The  detailed  naming  of 
vessels  as  belonging  to  renal,  hepatic,  or  mesenteric  systems  is  not  required. 
It  is  reasonable  to  expect  students  to  know  the  pulmonary  arteries  and  veins, 
aorta,  vena  cava,  and  coronary  vessels.  The  pathway  of  the  blood  from  the 
vena  cava,  through  the  heart,  to  the  lungs,  back  to  the  heart,  and  out  of  the 
aorta  should  be  included.  The  depth  of  coverage  for  the  other  concepts  and 
skills  in  Major  Concept  1 seems  to  be  generally  understood.  Teachers  agree 
that  if  they  do  not  go  beyond  what  is  stated  in  the  Program  of  Studies,  Major 
Concept  1 can  be  completed  within  about  six  hours  of  class  time. 
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Unit  1,  Major  Concept  2 


Unit  1,  Major  Concept  3 


Unit  1,  Major  Concept  4 


The  structure  and  function  of  the  body’s  defence  mechanisms  include  the 
role  of  the  skin  as  the  first  step  in  the  defence  process.  Function,  rather  than 
detailed  structure,  of  the  skin  is  intended.  The  function  of  the  cellular  and 
non-cellular  components  of  our  immune  system  should  not  be  dealt  with  in 
greater  detail  than  the  main  events  that  are  listed  in  the  Program  of  Studies. 
The  development  of  immunity  or  the  failure  to  develop  immunity  and  the 
role  of  vaccines  are  important  and  current  topics. 

While  relating  well  with  a working  knowledge  of  blood  types.  Major 
Concept  4 in  Unit  1 (genetics)  is  considered  optional.  The  depth  of 
coverage  for  the  other  concepts  and  skills  in  Major  Concept  2 seems  to  be 
generally  understood.  Teachers  agree  that  if  they  do  not  go  beyond  what  is 
stated  in  the  Program  of  Studies,  Major  Concept  2 can  be  completed  within 
about  four  hours  of  class  time. 


The  structure  and  function  of  the  nervous  system  include  the  organs  of  sight; 
however,  memorization  of  the  structures  within  these  organs,  such  as  sclera 
and  fovea,  is  not  necessary.  It  is  reasonable  to  expect  students  to  know  the 
main  features  of  the  eye  such  as  retina,  cornea,  iris,  optic  nerve,  pupil,  rods, 
and  cones.  In  describing  the  CNS  and  PNS,  a general  description  of  both 
their  structure  and  function  is  all  that  is  required.  The  concept  of  negative 
feedback  for  the  control  of  blood  pressure  ties  this  major  concept  to  the 
section  on  circulation.  Students  should  understand  the  significance  of 
vasoconstriction  and  dilation,  but  the  role  of  baroreceptors  goes  beyond  the 
depth  required  by  the  Program  of  Studies. 

Students  should  be  able  to  describe  the  transmission  of  an  impulse  across  a 
synapse  in  general  terms;  for  example,  they  should  be  familiar  with  the 
concepts  of  polarization,  all-or-none  response,  and  the  functioning  of 
neurotransmitters.  Coverage  of  the  role  of  sodium  and  the  generation  of 
an  action  potential  has  been  dropped  from  the  Program  of  Studies.  The 
depth  of  coverage  for  the  other  concepts  and  skills  in  Major  Concept  3 
seems  to  be  generally  understood.  Teachers  agree  that  if  they  do  not  go 
beyond  what  is  stated  in  the  Program  of  Studies,  Major  Concept  3 can  be 
completed  within  about  six  hours  of  class  time. 


The  principles  of  heredity  should  be  explained  using  simple  Mendelian 
monohybrid  crosses  and  their  probabilities.  Students  should  be  aware  of 
dihybrid  crosses,  but  they  are  not  expected  to  calculate  probabilities.  It  is 
reasonable  to  expect  students  to  predict  genotypic  and  phenotypic  ratios  that 
result  from  monohybrid  crosses  and  to  be  able  to  use  a pedigree  chart. 

Memorization  of  the  steps  of  mitosis  and  meiosis  is  not  necessary,  but  a 
general  description  of  the  sequence  of  events  in  these  processes  is  required. 
For  example,  students  should  know  that  chromosomes  double,  line  up  at  the 
equator,  and  separate  and  pull  to  opposite  poles.  The  same  depth  should 
apply  to  gametogenesis  and  fertilization.  Use  of  the  biological  terms  for 
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Sample  Question 


structure  and  function  is  not  required,  but  it  is  reasonable  to  expect  students 
to  use  the  terms  haploid  and  diploid  in  their  descriptions.  Students  should  be 
able  to  make  the  connection  between  fertilization  and  Mendelian  crosses 
(Punnett  squares).  The  general  characteristics  of  DNA  structure  and  function 
should  be  understood.  Students  are  expected  to  know  the  base  names  and 
how  they  pair.  A general  description  of  the  main  events  of  replication  (such 
as  that  the  molecule  unzips  down  the  middle  and  new  specific  bases  link)  and 
protein  synthesis  is  required,  but  the  detailed  naming  of  the  steps  in  the 
processes  (such  as  tRNA,  ribosomes,  mRNA,  and  codons)  is  not  required. 
Note:  To  help  students  understand  the  role  of  DNA  in  the  body,  Major 
Concept  4 mentions  the  importance  of  proteins.  It  is  important  for 
students  to  understand  that  proteins  make  up  the  structure  of  the  cell 
and  regulate  the  chemical  reactions  in  the  cell.  The  depth  of  coverage  for 
the  other  concepts  and  skills  in  Major  Concept  4 seems  to  be  generally 
understood.  Teachers  agree  that  if  they  do  not  go  beyond  what  is  stated  in  the 
Program  of  Studies,  Major  Concept  4 can  be  completed  within  about  eight 
hours  of  class  time. 


Use  the  following  information  to  answer  the  next  question. 


1.  The  gene  for  Lou  Gehrig’s  disease  is 


*A.  recessive 

B.  dominant 

C.  sex-linked 

D.  nondisjunctive 
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Unit  2,  Major  Concept  1 


Sample  Question 


Unit  2,  Major  Concept  2 


Sample  Question 


Solutions  may  have  to  be  reviewed  at  the  beginning  of  this  unit  (three  hours). 
Most  of  the  acid-base  concepts,  such  as  classification,  indicators,  buffers, 
and  titrations,  are  covered  in  simple  Brpnsted-Lowry  principles  (proton 
transfer).  Students  are  not  expected  to  determine  the  strength  of  an  acid 
through  the  use  of  percentage  of  dissociation  or  through  or  K\^ 
calculations.  Percentage  dissociation  has  been  removed  from  the  data 
booklet.  Titration  calculations  involving  monoprotic  acids  should  be  kept 
simple  and  related  to  solution  stoichiometry  as  much  as  possible.  Students 
are  not  required  to  generate  or  interpret  titration  graphs.  Students  should  be 
able  to  determine  the  ranges  of  pH  from  the  colour  change  in  indicators.  The 
depth  of  coverage  for  the  other  concepts  and  skills  in  Major  Concept  1 seems 
to  be  generally  understood.  Teachers  agree  that  if  they  do  not  go  beyond 
what  is  stated  in  the  Program  of  Studies,  Major  Concept  1 can  be  completed 
within  about  nine  hours  of  class  time. 

Students  should  be  aware  of  the  logarithmic  nature  of  the  pH  scale. 

2.  The  pH  of  some  snow  is  5.5  and  changes  to  a pH  of  7.5  when  it  enters 

a pond.  The  [H30‘^(aq)]  of  the  snow  has 

A.  increased  by  a factor  of  2 

B.  decreased  by  a factor  of  2 

C.  increased  by  a factor  of  100 
*D.  decreased  by  a factor  of  100 


The  major  topic  of  this  concept  is  the  impact,  from  a local  to  a global  level,  of 
certain  chemicals  on  our  environment.  The  main  sources  and  effects  of  listed 
pollutants  should  be  understood.  For  example,  over-fertilization  of  farmland 
leads  to  excess  phosphates  in  lakes,  which  in  turn  leads  to  increased  algal 
growth  and  the  death  of  aquatic  life.  It  is  not  necessary  for  the  students  to 
memorize  a detailed  series  of  chemical  reactions  to  explain  the  cause  and  effect 
of  certain  air  pollutants  on  our  environment:  simplified  single-step  chemical 
reaction  equations  are  adequate.  The  depth  of  coverage  for  the  other  concepts 
and  skills  in  Major  Concept  2 seems  to  be  generally  understood.  Teachers 
agree  that  if  they  do  not  go  beyond  what  is  stated  in  the  Program  of  Studies, 
Major  Concept  2 can  be  completed  within  about  eight  hours  of  class  time. 

Students  are  expected  to  understand  the  basic  water-quality  tests  and  the 
sampling  protocols  used  in  the  tests. 

3.  An  environmentalist  expected  a particular  river’s  water  to  be  high  in 

organic  content.  High  organic  content  in  a river  would  result  in 

A.  low  BOD  and  clear  water 

B.  high  BOD  and  clear  water 

C.  low  BOD  and  cloudy  water 
*D.  high  BOD  and  cloudy  water 
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Unit  2,  Major  Concept  3 


The  organic  chemistry  nomenclature  should  be  kept  very  simple  and 
should  focus  more  on  identification  of  the  compound  by  its  functional 
group  (see  Science  30  Data  Booklet)  than  on  drawing  and  naming  complex 
compounds.  Structure,  name,  and  use  of  the  compound  should  be  limited 
to  the  small,  common  members  of  each  group.  It  is  not  necessary  for 
students  to  learn  chemical  reactions  or  the  structure  of  the  organic 
compounds  involved  in  the  pulp  and  paper  process.  Pesticides  should  be 
covered  in  terms  of  the  biomagnification  aspect  and  their  general 
characteristics,  as  is  indicated  in  the  second  skill  listed  in  the  Program  of 
Studies.  Students  should  be  familiar  with  chlorinated  compounds  such  as 
dioxins,  furans,  CFCs,  PCBs,  and  some  pesticides.  The  depth  of  coverage 
for  the  other  concepts  and  skills  in  Major  Concept  3 seems  to  be  generally 
understood.  Teachers  agree  that  if  they  do  not  go  beyond  what  is  stated  in 
the  Program  of  Studies,  Major  Concept  3 can  be  completed  within  about 
six  hours  of  class  time. 


Unit  3,  Major  Concept  1 The  emphasis  of  this  major  concept  is  on  general  principles.  Problems 

should  be  straightforward  and  solvable  in  a single  step.  Students  should 
understand  that  the  strength  of  a field  is  inversely  proportional  to  the 
square  of  the  distance.  One  way  for  students  to  visualize  this  concept  is 
graphically,  as  shown  below. 


This  relationship  can  be  compared  with  concepts  such  as  half-lives  and 
population  growth.  The  depth  of  coverage  for  the  other  concepts  and  skills 
in  Major  Concept  1 seems  to  be  generally  understood.  Teachers  agree  that 
if  they  do  not  go  beyond  what  is  stated  in  the  Program  of  Studies,  Major 
Concept  1 can  be  completed  within  about  six  hours  of  class  time. 

Students  are  expected  to  use  the  data  booklet  to  help  them  solve  single- 
step  problems. 


10 


Sample  Question 


Unit  3,  Major  Concept  2 


Sample  Question 


Unit  3,  Major  Concept  3 


4.  A space  station  orbited  Earth  at  a distance  of  4.2  x 10^  m from  the 
centre  of  Earth.  The  gravitational  field  strength  at  this  distance  is 


A.  2.3  X 10“'  N/kg 

B.  9.5  X 10“'  N/kg 

*C.  2.3  X lO’  N/kg 

D.  9.5  X lO’  N/kg 


In  this  major  concept  dealing  with  electrical  technology,  students  must 
know  how  to  use  the  data  booklet  at  a “science-literate”  level.  Since  there 
is  not  enough  class  time  to  practise  all  types  and  variations  of  questions, 
students  must  learn  to  determine  what  is  required  by  the  question,  to 
identify  what  is  given,  and  then  to  apply  the  appropriate  formula. 

Students  may  be  required  to  solve  simple  two-step  problems. 

iW  A 100  W toaster  and  a 120  W frying  pan  are  plugged  into  the  same 
1 10  V household  circuit.  If  they  are  connected  in  parallel,  how  much 
current  will  they  draw? 

Answer:  2.00  A. 

(Record  your  three-digit  answer  in  the  numerical -response  section  on  the 
answer  sheet.) 

Calculations  involving  circuits  with  complicated  combinations  of  series  and 
parallel  formations  are  not  required.  The  depth  of  coverage  for  the  other 
concepts  and  skills  in  Major  Concept  2 seems  to  be  generally  understood. 
Teachers  agree  that  if  they  do  not  go  beyond  what  is  stated  in  the  Program 
of  Studies,  Major  Concept  2 can  be  completed  within  about  nine  hours  of 
class  time. 


Memorization  of  the  various  types  of  EMR  is  not  necessary.  This 
information  is  in  the  data  booklet.  Qualitative  descriptions  (the  fifth  point 
in  the  Program  of  Studies)  include  demonstrating  that  EMR  bends  toward 
the  normal  when  going  from  a substance  with  a lower  index  of  refraction 
to  one  with  a higher  index  of  refraction.  The  greater  the  difference 
between  the  indices,  the  greater  the  amount  of  refraction.  The  application 
of  trigonometry  equations  is  not  required.  The  depth  of  coverage  for  the 
other  concepts  and  skills  in  Major  Concept  3 seems  to  be  generally 
understood.  Teachers  agree  that  if  they  do  not  go  beyond  what  is  stated  in 
the  Program  of  Studies,  Major  Concept  3 can  be  completed  within  about 
five  hours  of  class  time. 
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Sample  Question 

5.  When  Carol  reaches  for  a stone  that  is  located  under  water,  the  image 
of  the  stone  is  slightly  displaced.  This  is  because 

A.  light  from  the  stone  is  refracted  toward  the  normal  in  air 

*B.  light  from  the  stone  is  refracted  away  from  the  normal  in  air 

C.  polarized  light  from  the  water  surface  causes  an  apparent  displacemen 
of  the  stone’s  position 

D.  light  from  the  stone  is  approaching  the  vertical  angle  for  water  to  air, 
thus  displacing  the  apparent  position  of  the  stone 

Unit  3,  Major  Concept  4 

The  use  of  a spectroscope  to  analyze  the  composition  of  substances  and 
the  motion  of  stars  is  covered  in  this  major  concept,  so  a basic  qualitative 
understanding  of  spectroscopy  is  necessary.  A detailed  knowledge  of 
theories  of  the  origin  of  the  universe  is  not  required.  Students  should 
know  the  basic  principles  of  the  Big  Bang  theory  and  how  red  shift 
provides  evidence  for  this  theory.  Knowledge  of  the  life  cycle  of  stars 
(using  the  Hertzprung-Russell  diagram)  is  not  required.  The  depth  of 
coverage  for  the  other  concepts  and  skills  in  Major  Concept  4 seems  to  be 
generally  understood.  Teachers  agree  that  if  they  do  not  go  beyond  what  is 
stated  in  the  Program  of  Studies,  Major  Concept  4 can  be  completed 
within  about  six  hours  of  class  time. 

Unit  4,  Major  Concept  1 

Some  teachers  indicated  that  they  dedicate  very  little  time  to  this  major 
concept  as  a separate  component.  They  prefer  to  integrate  it  into  the  other 
major  concepts  in  this  unit.  This  is  a background  topic  for  the  unit, 
providing  the  “why”  for  further  study.  Interpreting  data  in  graphical  and 
numerical  form  as  it  pertains  to  energy  consumption  is  important. 
Understanding  exponential  growth,  sustainability,  and  the  global  distribution 
of  energy  use  and  production  requires  knowledge  of  half-life  and  doubling 
time.  The  study  of  energy  sources  must  include  assessing  environmental 
impact  of  their  development.  This  topic  provides  an  excellent  opportunity 
for  risk  and  benefit  analysis.  The  depth  of  coverage  for  the  other  concepts 
and  skills  in  Major  Concept  1 seems  to  be  generally  understood.  Teachers 
agree  that  if  they  do  not  go  beyond  what  is  stated  in  the  Program  of  Studies, 
Major  Concept  1 can  be  completed  within  about  four  hours  of  class  time. 

Unit  4,  Major  Concept  2 

Current  energy  sources  originate  from  the  Sun.  This  includes  wind,  hydro, 
and  photosynthetic  (fossil  fuel)  power.  Life  depends  on  solar  energy 
through  respiration  of  photosynthetic  products.  The  following  forms  of 
energy  conversions  should  be  compared  qualitatively:  fuel  combustion, 
solar-thermal,  biomass,  photoelectric,  hydro,  and  wind.  A clear 
understanding  of  energy  transformations  before  its  final  use  is  necessary  to 
discuss  efficiency  comparisons.  Using  Hess’s  Law  to  calculate  the  of 
an  unknown  goes  beyond  the  intent  of  the  Program  of  Studies.  However, 
students  must  be  able  to  calculate  the  AH^.  of  a substance  using  Hess’s 
Law.  The  depth  of  coverage  for  the  other  concepts  and  skills  in  Major 
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Sample  Question 


Unit  4 Major  Concept  3 


Sample  Question 


Unit  4,  Major  Concept  4 


Concept  2 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
do  not  go  beyond  what  is  stated  in  the  Program  of  Studies,  Major  Concept 
2 can  be  completed  within  about  seven  hours  of  class  time. 


Numerical  Response 


E9  + 5 02{g)  — > 3 C02{g)  + 4 H20^g). 

The  energy  released  when  one  mole  of  C3Hg^g)  bums 
is  2044  kJ. 

(Record  your  four-digit  answer  in  the  numerical-response  section  on  the 
answer  sheet.) 


Both  fission  and  fusion  reactions  produce  energy  according  to  the 
mass/energy  equivalency.  Students  should  be  able  to  use  the 
formula  A£"  = Amc"  to  calculate  the  amount  of  energy  available  in  nuclear 
reactions.  Mass  changes  should  be  given  in  kilograms  and  energy  in 
Joules  so  that  a simple  application  of  the  formula  is  used  without 
conversions.  Students  should  be  able  to  find  missing  nucleons  in  nuclear 
reactions  and,  given  the  reaction,  predict  the  energy  produced.  Relative 
comparisons  of  the  amount  of  energy  involved  in  nuclear,  chemical,  and 
phase  changes  is  expected.  The  depth  of  coverage  for  the  other  concepts 
and  skills  in  Major  Concept  3 seems  to  be  generally  understood.  Teachers 
agree  that  if  they  do  not  go  beyond  what  is  stated  in  the  Program  of 
Studies,  Major  Concept  3 can  be  completed  within  about  seven  hours  of 
class  time. 


Numerical  Response 


The  total  mass  of  the  products  in  this  equation  is  3.10  x 10  kg 
less  than  that  of  the  reactants.  The  amount  of  energy  released  by 
the  reaction  of  each  uranium  atom  is  2.79  x 10“^^  J. 

(Record  your  three-digit  answer  in  the  numerical-response  section  on  the 
answer  sheet.) 


Gravitational  fields  can  be  a source  of  energy  production  through 
transformation  of  tidal  energy.  An  understanding  of  tidal  changes  and  the 
conditions  necessary  for  transforming  tidal  energy  is  expected.  The  depth 
of  coverage  for  the  other  concepts  and  skills  in  Major  Concept  4 seems  to 
be  generally  understood.  Teachers  agree  that  if  they  do  not  go  beyond 
what  is  stated  in  the  Program  of  Studies,  Major  Concept  4 can  be 
completed  within  about  two  hours  of  class  time. 
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Written-Response  Questions 

Sample  Short-Answer  Question,  Scoring  Guide,  and  Students’  Responses 

Each  Science  30  diploma  examination  has  one  short-answer  question. 
Students’  answers  are  scored  by  teachers  using  a holistic  scoring  guide.  The 
guide  describes  the  characteristics  of  students’  answers  that  correspond  to 
one  of  five  values:  4,  3,  2,  1,  or  0. 

The  following  section  presents  a short-answer  question  with  examples  of 
students’  responses  and  the  scoring  guides  that  were  used  to  score  them. 

Short-Answer  Question  Assume  that  you  have  been  given  a light  bulb,  a voltmeter,  an  ammeter,  two 

6 V batteries,  and  wire.  Describe  how  to  determine  the  resistance  of  the 
light  bulb.  Draw  a diagram  to  show  the  circuit.  Include  the  formula  you 
would  use  to  calculate  the  resistance  of  the  light  bulb. 


Sample  Scoring  Guide  for  Short-Answer  Question 


Score 

Criteria 

4 

Standard  of 
Excellence 

The  drawing  of  the  circuit  is  clear,  complete,  and 
correct.  The  explanation  and  the  formula  given  to 
determine  the  resistance  of  the  light  bulb  are  correct. 

3 

The  drawing  of  the  circuit  is  mostly  correct  but 
may  have  some  details  missing.  The  explanation 
and  the  formula  given  to  determine  the  resistance  of 
the  light  bulb  are  mostly  correct. 

2 

Acceptable 

Standard 

The  circuit  drawn  is  a functioning  circuit.  The 
formula  is  correct,  but  the  explanation  is 
minimal. 

1 

The  drawing  of  the  circuit  is  not  clear.  The 
explanation  and  the  formula  given  to  determine  the 
resistance  of  the  light  bulb  are  incorrect. 

0 

The  response  does  not  address  any  of  the  major 
points  of  the  question  at  an  appropriate  level  for  a 
30-level  course. 
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Sample  Response  1 
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Score— 4 
Rationale 

The  response  includes  the  elements 
required  to  achieve  the  standard  of 
excellence.  The  circuit  is  correct, 
showing  the  proper  connections  of 
the  batteries,  meters,  and  light  bulb. 
The  explanation  and  formula  indicate 
the  proper  method  to  determine  the 
resistance  of  the  hght  bulb. 


Sample  Response  2 


Score — 2 
Rationale 

This  answer  is  an  example  of  a 
response  that  meets  the  acceptable 
standard.  The  circuit  is  correct, 
showing  the  proper  connections  of 
batteries  and  meters;  however,  two 
bulbs  are  included  in  the  circuit 
instead  of  one.  Also,  there  is  no 
explanation  of  how  to  determine  the 
resistance  of  the  bulbs.  The  formula 
relates  to  calculating  resistances 
connected  in  series. 
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Sample  Long-Answer  Questions,  Scoring  Guides,  and  Students’ 
Responses 


Long-Answer  Question  1 


Each  Science  30  diploma  examination  has  two  long-answer  questions. 
Both  are  open-response  questions.  Each  student’s  answer  is  scored 
independently  by  two  markers  using  holistic  scoring  guides.  The 
guide  describes  the  characteristics  of  students’  answers  that 
correspond  to  one  of  five  values:  4,  3,  2,  1,  or  0.  The  two  scores  are 
then  added  together  for  a total  out  of  8. 

The  sub-score  out  of  8 is  then  pro-rated  out  of  12.  A summary  of  the 
calculations  follows. 

Marker  1 Score  (X  out  of  4)  -i-  Marker  2 Score  (X  out  of  4)  = Sub- 
score (X  out  of  8) 

Sub-score  (X  out  of  8)  x 1.5  = Pro-rated  Raw  Score  (X  out  of  12) 

If  the  scores  obtained  by  the  two  independent  markers  vary  by  values 
of  2 or  more,  the  scores  are  classified  as  discrepant.  Responses  that 
have  discrepant  scores  are  read  by  a third  marker.  The  third  marker 
must  assign  a score  that  equal  to  one  of  the  scores  of  the  first  two 
markers  or  that  is  between  these  scores.  This  score  will  be  multiplied 
by  2 for  a total  sub-score  out  of  8. 

The  following  section  presents  two  long-answer  questions  with 
examples  of  students’  responses  and  the  scoring  guides  that  were  used 
to  score  them. 


U There  are  many  ways  to  generate  the  electrical  energy  needed  to  satisfy 
the  power  needs  of  a country  such  as  Canada.  In  every  case,  however, 
there  are  costs  involved  in  the  production  of  that  electricity.  For 
example,  for  every  kilowatt-hour  (kW«h)  of  electricity  produced  by 
using  a new  generation  of  gearless  wind  turbines,  there  is  a cost  of 
7.50/kW‘h.  Coal-buming  power  plants  may  generate  electricity  at  a 
cost  of  60/kW*h.  Photovoltaic  cells  can  convert  hght  energy  into 
electrical  energy  at  a cost  of  4O0/kW*h. 

a.  Complete  a data  table  to  present  the  data  given  in  the  paragraph 
above. 

b.  Prepare  a graph  that  displays  the  data  about  the  costs  of  producing 
electrical  energy  using  these  three  different  technologies. 

c.  Some  scientists  suggest  that  the  pollution  costs  of  generating 
electrical  energy  by  using  coal  as  a fuel  is  at  least  an  additional 
30/kW«h.  Compare  the  advantages  and  disadvantages  of  the  use 
of  coal-buming  power  plants  with  the  use  of  wind  generators. 
Include  a detailed  risk/benefit  analysis.  Describe  the 
circumstances  or  conditions  that  would  make  the  use  of  the  wind 
generators  feasible. 
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Score 

Criteria 

4 

The  response  is  well  organized  and  addresses  all  major  points  of  the  question. 
The  student  makes  effective  use  of  scientific  vocabulary.  The  data  are 

Standard 

of 

Excellence 

accurately  and  completely  presented.  The  risks  and  benefits  of  each 
technology  are  thoroughly  evaluated.  The  circumstances  and  conditions  that 
would  make  the  use  of  the  renewable  energy  source  feasible  are  correct,  well 
organized,  and  reflect  a thorough  understanding  and  logical  consistency  of 
thought. 

3 

The  response  is  organized  and  addresses  most  of  the  major  points  of  the 
question.  The  student  employs  correct  use  of  scientific  vocabulary.  The  data 
are  completely  presented.  The  risks  and  benefits  of  each  technology  are 
evaluated.  The  circumstances  and  conditions  that  would  make  the  use  of  the 
renewable  energy  source  feasible  are  organized  and  reflect  a correct 
understanding. 

2 

The  response  addresses  most  major  points.  The  student  employs  inconsistent 
use  of  scientific  vocabulary,  diagrams,  and  sketches.  The  data  are  partially 

Acceptable 

Standard 

presented.  The  risks  and  benefits  of  each  technology  are  listed.  The 
circumstances  and  conditions  that  would  make  the  use  of  the  renewable  energy 
source  feasible  may  be  disorganized  but  the  student  demonstrates  a correct 
understanding. 

1 

The  response  addresses  few  major  points.  The  student  superficially  describes 
the  concepts  in  sentences;  as  well,  organizational  skills,  scientific  vocabulary, 
diagrams,  and  sketches  are  minimal.  The  data  are  incorrectly  presented.  Few 
risks  and  benefits  of  each  technology  are  listed.  The  circumstances  and 
conditions  that  would  make  the  use  of  the  renewable  energy  source  feasible  are 
disorganized  and  demonstrate  a poor  understanding. 

0 

The  response  does  not  address  any  of  the  major  points  of  the  question  at  an 
appropriate  level  for  a 30-level  course. 
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Sample  Response  1 
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. -”Trf  X A7.A.L0. :50.o,e..  C X .C?.  f. . . . .XhJLC.Xci  V C_o.X.^)0'.vrrr.xD 

,.D2.!.c->ii>:)XTe-.5 Co.A.u-.G!V^h?.i.vo.Q-...Po\^.o..e...PLi?^>j,r5' 

..LO.iAVOA .3.u£EL>r^ ^....VcXV. Ci-iXAP ^>.0.gX.CjX...,0.f ^ 

..A.LTsA.D.u.e.vA rw.ers.t: eL.^>^l.^>......^cs.xx.....crt.cA?. x.o. ag.vwo 

..AhA?. XHe.y. AW.5..0. iJoc^qjO.^x.PXS 

...TQ TK!S:.tr:>.^./...iv\£ST...:v?DWX.AAL.c....TQ c:a.f^.t_r...0.ue  »yAX?.(o 

....P.o.uj..o:.^ PL.iXh?.T.5 C£?.v:vxX.X...X.i2oi:>f>....XM.(r^..T:o.N!5.....ftjyT?... 

. . . ~0.  PX. Q.P. pQ  ocoxa  q XAtT'r^. . , .P.e.'«^J! ...  .0 .0.X. . . .^.  .V  X & 'r?. 

...>/.e-.Ae..^..r.Ho-5'c; roxxos .A&.o:.....Do.r..r.<?:0.y.i.g..ev....QXpox, 

...co.o-r.e.)L.B.g.r.'..^.6 .xe?....-s.ir^.o.<f)...^..H.A!?;-.r^.f.y.g...T.o 

...^..s?:^. .^L^.o......H.Ae.'^r>..P.y.g .x.o. Qw.e,....^<;>.VL..fs..oX! 

...LO,XXu&- 5.u..t^.t?.c.v co.oj.cL.!.c’.orx..ro 

...^^.c.\.P.....e.A.v>3.., O.^i.tr:.....o.x r<r/.cr...orr.w.c.£. 

.....L-.0.(-<0...'r:..C.0.5..v 5.C?y.R-.C!.iP.iS7. IS ^>?./:’.i?.^rAjrc:0 

...6h: TH.X. .O.XX 0..f. LJ.vP.5 0.(f:.P.tr.£..ATO.^.-5...,....l.X 

..LO.Q.U.LX> .Co  3.x \.,.5....Cis:/O.T.5: p.tX£, .'C.VkO.LOArT 

..p;ce^....hco.u£...,.....G.ux....:5.C).)cr>..x. .3.c.(.i£.y.x..i.5.r..x.,...5.w>^.6xxx.. 

...Tt-iAT'. t^Ol.Cl,^.T.lO.O.....CO.S.X.X....O.F .0.2.A0..C). 


Score— -4 
Rationale 

This  response  includes  the 
elements  required  to  achieve 
the  standard  of  excellence.  The 
table  and  graph  are  correct  and 
complete.  Although  the  student 
addresses  some  risks  for  coal- 
burning  power  plants,  the 
response  could  have  been 
improved  by  including 
reference  to  thermal  pollution 
and  particulates.  The  student 
demonstrated  some 
sophistication  in  reasoning  by 
recognizing  the  cost  of 
changing  over  to  wind  power 
all  at  once.  However,  the  idea 
of  gradually  introducing  wind 
power  that  contributes  to 
existing  power  grids  could  have 
been  mentioned. 
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Sample  Response  1 (Continued) 

. . . fs5. p.  sr.o.p. ...  .CO  .l;.  . w.  ,C> .c^iP. . . ,ro b.  jJ 

3......ce:./s).T5: f.G?: ,i<^.s.!rP..,.wJ.e!.-cr:....p£.p-. 

...ppp&-.,.^...,i/^PsV.c.K (^.p.wp.D ?£:.U£.^.fi!2T.....r£f.£=':. 

.cD.^c. V.5,..,c.'£.(<>.x jr.u..P>.ri.fc.^.....cc!3.r.. 

...P.e..?^. k?.LwQ....v<0.;!^.rr: p.c.r.  uj.hv. Dp.»P>.,X,.., 

..U?.S^....3r.lQ.>~> GvL.a.Q.Py.U.'r^'. Ajv.-O S.CO..lX.<..B. QW.e. 

..G'.7^..£:.e-..Ciy. .■^C?.yJ:C.Gr...$. ^0  0.r.S.eM.t=Z}r^.ir&L<^j 

..EOkUC^.X.,i.O.>J ce  c..ft.r.kh).£>.,..SP.V..<?:.C.!X.^.....X.q 

...&:t?..c?..i?.,^.,(^e..£.C!...j...,c.Lir.A.sO £i.vr.f..<x,c.^,fc./q.X7. 

,B.XCAq5.r. .Q.!c XP.VXr,....F.£X.S.C,y;;>r.....P:>.Oi.'vrr.i?er«z_. 

...O.C £.O.f^..C,..'..c?.U?r.(q..L3.C> .X.n'/P'T 

...A..2..X I..0 D.P.!£.£/v.r.xDjJ X.O..OA-.y...^....LX; lX>o.'v.>.l.C? 

...,co.5..r ai..uw.i.Q.»;>..5. a.-f. £xj.w.w.^./l5’....t5>. d.eq.5.5; 

..D.V'.(X.5?.-> A.C.£_ /hxr .O.fr?C.eX..j....5..Q 

..y..c:fi.<?r:5. ft lAP..L.q,t>. .P.L.AfJ.X^ 

I>5 

..lA^.L.u.u &lx: .o£>..jJ.5:i:.f2-xj.c.r.<x??. 

..  .F.Q  .Ife... . , .,,ca  jeKC-rrr.  jg.  .U.R=.O.l.<J.  ,£o .E^LO.X-fL P.P.ft /OT.  .3 

,.u;.i.uL^ .SX..c>.k^3..lr..v^r. A.!-5.-o x.Hi.e.D. 

X.fr\?.q.?>..v.c?. cc?.v..s>.x..fe./..C..^. x.tr.<ifcXP.... .£>.<?.. ...<^,<??..xr.....^-£r.v/.cx.. 

,L.ivs<s?.57. ,x.<?. cD.t^.T.iqc.u PO.c.c.ox'.co?:'^ i.^-?e)u..c.t>......^£JcX 

..H4i^wXX'......TC>. Eft-.P 7T:(rf.X.....£:.5.T..(..rr?.ia-.‘r;cX?. ;?.^....t^vr«>.e.X... 

..Pc>.e_ .co.Px:.et?)w A.X .th.c./....Aj£.<x....d.(J.....X(^/«x 

...e.f .^frX?.y.3XQ.iA.u.i..^.AT— .J.0.3 Afjp 

...,C(r(.tr:tr.<!6:.j.X .q.D.w.e.c.c. P.f. tr./r^.c.p.c%p...,(p.P.«../A5cc...^....PpL^^ 

^ £f>t.c.w.n.o3.. 
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Sample  Response  2 


Title:  — ^ \ e C-  \ Vt^  / Kv^  ■ K 


c?  X Erse.ir<<,^ 

' Cc>^X  Qp /^)CjLi  'V^ 

r 1 e.'s>^  \fs<A  XuxWiYv^L'S 

X^<^/»cO-K 

C:.  <t /i^VO  ^ k 

PWo  VtJ  \iP- c_  r.a-ll'S 

1 HOi/blO.to 

Title:  6t>sX- /p-u:>^k  3 r]i.XX'<.raA'V 


H— 


Mor 


i 

\ 30 


m 


frfi^ur\£<t^.O;NX 

Tv-<'k;r^^ 


to 


■f*  ko+o '«\'Vetv 
U.[\% 


\h^.  Zrs^ ?p.O),  ,vj . o yJ^ , \d^ '^v\.  Ir> c,l- 

,K  At: rj\o.'C.€^ v v-^. ,. .'HI?,  . r\  A 

. .'CkG  r ^-X.  .O.  .C  to)  o.kyA . A N^. . . . rvie,^.  to<i 4-o, 

. ,!p.'r:o.cksA.c..:e- Ar.k.-e 5cxyv\-2. <?y.»>xo.cy^,X .P.  -r 

. , ,er\:e  <L. . Wr.  \. . . c . .v  , . . . _X  V c^.4 p.t  c^vA: .... 

. .pr.oAv«*.c ►€..'xs  C <=^V p\cx<vA.v c^Te-...-e<^-S..iJ.s^. 

.C-'S  .'Vt'S-.W . V .<. . *!bW^.A In .yvv .o . X pv ,cX:ls> P . A . . X. .\vh£^ 

. . . . w.O.iC.  ,\.A . . . .^ . . . )b.  ,iA^. VC.  s.rv.  .X A.  vA.  c.  .W. .'.  k.'C.  S. .P  

. . . V-CA.V^ Ap? 'PrA-....  ^ArOP^X'-P^V .C.OS. Uv^...  p icL.C-4^4 


~L\vj2- .'C.v:^,^. .Q.-X At:  . . .C-C.v\)r.  i.  •V<\..\A-.O.VA,"S 

....  .toisi:e-. o P 0.to:\ pl??v.AA..S. I .ti .X".Vs^. 

Coy\.X. «.  .VN,.  ^<2^A Xp. 0.0.^  •f- 

...c^.vNA?.  .AVjw. 

4-d X\sa- .r.!  .V  c^X: .«r-. Vs.' 

p.P.W.VA^rtX.  .oyv t-.  p>  -aA  \S <>ws 

..  ...T.A^ \s>ft^..yS:r^...X.vX p-X. to.vrs.A .Xvs».r.^.\.yve.S.  

.....l.^.....,Cj£to-'S...V.V.^^. <>-ey<_yy. .\4'  \ ^X\ 

\.V.X^,.U.....I  . .iry^..!f, . r. . ijv^OcX  ,\ . <?.  ., 1 f> .^.'t::  . A.  

^ .Wr.'T.W.  X> . .p 

VO . .1.  .cA>.  -Cr^r. r.  . . . .p.AX >>«Sk  oXf??.  A.e_ . 

PuoVA Vv<toP^... ..-k?. V::»-e--..  

XW--. c-o-b.X. pX .XtsaX.Wi.  ruL-S  i .■s> 'Ti.qX.  ,C*r*>... 

. . . .K  A .^.  .Vw. >. . .'N .W-Xo^.V ......... . W.€-.ec?wVs..<^. . . .X.  

^ » V«\  .A. .......  .sp  c>,  ,\V  vs_.  Ad.  .o  .VN ... . Co  -sX  .‘5» ., 


Score — 2 
Rationale 

This  answer  is  an  example  of  a 
response  that  meets  the 
acceptable  standard.  The 
student  has  filled  out  the  table 
properly.  A bar  graph  is  the 
appropriate  format,  and  the 
scale  is  suitable  for  the  data 
provided.  The  student 
recognizes  that  coal-burning 
power  plants  produce  air 
pollution  and  that  wind  turbines 
are  suitable  in  a limited  number 
of  areas.  The  cost  of  pollution 
is  also  recognized  but  is  not 
used  to  make  any 
recommendations.  The 
response  could  have  been 
improved  by  listing  the  types  of 
pollution  caused  by  coal- 
burning  power  plants.  Also,  a 
more  detailed  description  of 
possible  areas  for  wind  turbines 
could  have  been  included. 
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Long-Answer  Question  2 


I 2.  I Select  a human  disease  or  disorder.  It  may  be  viral,  bacterial,  or 

genetic,  or  it  may  be  a disease  that  affects  the  circulatory  or  nerv  ous 
system.  Explain  its  mode  of  operation  and  how  it  affects  the  body. 
Describe  the  scientific  and  technological  methods  that  are  being  used 
to  treat  and  prevent  the  disease  or  disorder. 


Score 

Criteria 

4 

Standard  of 
Excellence 

The  response  is  well  organized  and  addresses  all  major  points  of  the  question. 
Descriptions  and/or  explanations  of  the  disease  or  disorder,  its  treatment,  and 
prevention  are  correct,  well  organized,  and  reflect  a thorough  understanding 
and  logical  consistency  of  thought.  The  student  uses  complete  sentences  that 
employ  effective  scientific  vocabulary. 

3 

The  response  is  organized  and  addresses  most  of  the  major  points  of  the  question. 
Descriptions  and/or  explanations  of  the  disease  or  disorder,  its  treatment,  and 
prevention  are  organized  and  reflect  a correct  understanding.  The  student  uses 
complete  sentences  that  employ  correct  scientific  vocabulary. 

2 

Acceptable 

Standard 

The  response  is  organized  and  addresses  some  of  the  major  points  of  the  question. 
Descriptions  and/or  explanations  of  the  disease  or  disorder,  its  treatment,  and 
prevention  are  generally  correct  but  disorganized.  The  student  uses  complete 
sentences,  but  the  use  of  appropriate  scientific  vocabulary  is  inconsistent. 

1 

The  response  addresses  a few  major  points  of  the  question.  Concepts  are  identified, 
but  interrelationships  are  not  identified.  The  student  superficially  describes  the 
disease  or  disorder,  its  treatment,  and  prevention.  Organizational  skills  and 
scientific  vocabulary  are  minimal. 

0 

The  response  does  not  address  any  of  the  major  points  of  the  question  at  an 
appropriate  level  for  a 30-level  course. 
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Sample  Response  1 


.wXo 

oJiujdiJi 






. 

^./yir/X- 


JXyUr^. 


,'^\L 


l.CUxAr:(^i 


b ./^(L.b.S.  .rirP.. 

/7^..Zr..7Z~rt4^ 

\JCL  C CCr<yi^  Cl 
U.J.ir..LLS 

. h>s.^.cb^!d> . . 4a  cJLrio 



C^.. . /2.Lyu%.eS>r7r^. . .ibb.b'.A 


A: 


' tX<-. L:L^iAb:.  . . djucAb:^  i 

.(^cy,u..s 


’ttX(^b . . . Ab-Ar-. . 

c^srify. . . . .-At.. . 

tL..  ..JAy^/:u<^L£>J.^ 

Td.S.. 


C^b'  . ci  ~[Lk  . c l/V^ryvU/y\^^. .5^,y^Zl'i<r' 


/. i 


Score— 4 
Rationale 

This  answer  represents  a 
response  at  the  standard  of 
excellence.  It  is  a very  good 
summary  of  the  cause  and 
effect  of  AIDS.  It  could 
have  been  improved  by  the 
inclusion  of  a description  of 
how  the  virus  attacks  T-cells 
and  how  it  circumvents  the 
immune  system. 


00 


Sample  Response  2 


OAXAumgh/;  cn  .u^n^.  yi^aj^  iXz) 

A C^CuJi  (l^^ff^  cChaX  ..CA>ni..  J^  



. jU  JL . .. , ,bi^^ 

•OCkux;fc.  .i^.  . ..wuo.  . .t3^  

vjO'U^..  . oOjLcu?!lf^. , cXKt  ..oCL^^ 

6^..^sthx^....VJJ&^^A^.  

paX.a<XAAJl...A^^  J.2^?  

LAVJ>^n<JQjlA...C.-C^^ 

. . . Ajt^. . . . c<m<?L ..  JSv^ 

nJO.CVvJ.  . . <-+:>wc^ . . . W,<n^ 

. . . . U!^C.<<a . . 

L^. . iS.. . . . jO<A«p  ova . . . . ,<ar . . ,^/ffPA . . . 

Art?., . . . . Aj;draAXA-. . . 

■brUnO-O^ uru?3oovct..ov<vi^,..iai...!..4<0!^^  



■/^...s^*Or<^....<;^!^ 



. . . . . ,b(i  . . . .v<(rUAjL:tiaA^. .. . . ■v^l-!^'!Vt/lx . . 

sJOr^<^....(Kr....^P^U?Acy->....CCi^...M^  . 

..  Jrv^ottri^ 



h/Usi(S 

J/^LaAJ:h^..^..djSVJ....\.Y^ 

. . .vS^. . . .^W5U<U  CJL , . 

<5UDCtcrx<3.  .«*p....C^ru/lUt^ 

. ,.ciU<«  laijcg 

Ji^>...ijJ*y\^^3tn^^  

-<nriA/C^. 


■<UAJL.-. 


.JlJJ>''^^..  iJsD.  

JoLAat ..  ......  JUo. .. 

,s:ilhi!^....ijia..!^....L^iiA^...(jL.fif!<^...c^^ 

.sJkO 


Score — 2 
Rationale 

This  answer  meets  the 
acceptable  standard.  The 
response  includes  a 
description  of  how  blood 
pressure  is  measured.  The 
explanation  of  blood 
pressure  is  fairly  accurate, 
but  more  details  could  have 
been  included.  Some  means 
of  preventing  high  blood 
pressure  are  presented.  The 
response  could  have  been 
improved  by  adding  details 
about  the  damage  high  blood 
pressure  can  cause.  Also, 
the  drugs  that  are  used  to 
control  high  blood  pressure 
could  have  been  listed,  along 
with  their  modes  of 
operation. 
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